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A FTER many congressional committee hearings, (he 85th Congress 
concluded that the Nation’s educat ional program as a whole had a 
serious imbalance. In fact, the Congress considered this imbalance 
to be of such^magnitude as to affect the national security. Their de- 
liberations resulted in the passage of the National Defense Education 
! Act, to be administered by the U.S. Commissioner of Education. 

One of die educational areas found by the Congress to be in need of 
strengthening, in order to help strengdien die national defense, was 
the area of mathematics. Many other national groups, in addition 
to the Congress, have realized die need for improving the school madie- 
, matics program. The National Council of Teachers of Mathematics, 
for example, has published yearbooks on the unifying themes in 
mathematics. The May 1959 Bulletin of the National Association of 
Secondary School Principals devoted itself to the theme, “New De- 
velopments in Secondary School Mathematics.” The National Sci- 
ence Foundation has financed the School Madiematics Study Group 
in its preparation of sample textbooks for grades 7-12. Other na- 
tional foundations, too, have finanoed the writing of experimental 
materials for school mathematics. Thus, a local school has many 
sources from which to select new materials for the improvement of 
its mathematics courses. , 

The key to the improvement of any courses in the school curricu- 
lum is obviously the teacher. In this connection, as regards the high 
school mathematics curriculum, certain questions arise : Do the teach- 
ers need inservice education for the new improved courses? What 
inservice education programs are now in progress? How are school 
administrators helping in these programs? 

To seek information on these and kindred questions was the purpose 
of the conference called by the U.S. Offioe of Education at Washington, 
D.C., on March 17, 18, and 19, 1960. More than 60 persons partici- 
pated in the conference and contributed to its success. This publics- 
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tion presents the formal papers that were given and also a summary 
of the work session deliberations and panel discussions. It is being 
published with the hope that persons interested in the improvement 
of school mathematics will find specific suggestions applicable to thpir 
own schools. 

The National Council of Teachers of Mathematics shared in the 
responsibilities of planning and financing the conference and also will 
share in the credit for whatever educational results accrue. Gratitude 
is expressed to all who took part in the conference. Th^ir names and 
identifications will be found in appendix F. ' 

J. Dan Hull, E. Guinn Featukeston, 

Director, Instruction, Or- A distant Commissioner, 
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S PACE MISSILES are only symbols of the great explosion of scien- 
tific knowledge of the 20th century. One of the most important 
factors contributing to this explosion is the revolutionary advance in 
both the development and the use of mathematics. 

Not only are new requirements being placed on mathematics in the 
fields of physics, chemistry, and engineering; but in other fields math- 
ematics is being put to new and even more astonishing uses. 

The biologist is applying mathematical theory to the study of inher- 
itance; industry is using mathematics in scheduling production and 
distribution ; the social scientist is using ideas from modern statistics; 
the psychologist is using mathematics of game theory. In fact, the 
logic of mathematical models shows promise as the basis for develop- 
ing teaching machines for all areas of knowledge. The new uses of 
mathematics require less manipulation of formulas and equations, but 
greater understanding of the-stfucture of mathematics and mathemat- 
ics! systems. There is lees emphasis on human computation that can 
be done^by machines, and more emphasis on the contraction of mathe- 
matical models and symbolic representation of ideas and relationships! 
Because of these new usee, mathematics is being firmly woven into the 
fabric of the national culture. The role of mathematics is not only to 
grind out answers to engineering problems, but to produce mathemat- 
ical models (prototypes) that forecast the outcome of social trends and 
even the behavioral changes of a group. Such important new uses 
and interpretations of mathematics require that students have a pro- 
gram with a greater depth than the classical program designed for 
l&th -century education. The demands of society require a thorough 
revision of our present secondary school mathematics curriculum. 


T he School Mathematic t Study Group ( SMSO ). — For the first time 
in the history of education in the United States more than a hundred 
oollege mathematicians and secondary school teachers together have 
planned and written sample textbooks for grades 7 to 12. These 
textbooks have been tried out in many types of schools under compe- 
tent teachers especially trained for the new task. The project was 
financed by the National Science Foundation. 

t ' 
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The textbooks may be purchased from the director of the project, 
E. G. Begle, Drawer 2502A, Yale Station, New Haven, Conn. 

The University of Illinois Committee on School Mathematics 
{UICSM). — Since 1951, the committee has carried on a strong pro- 
gram of study and experimentation in the improvement of school 
mathematics. Many schools have tried out the instructional mate- 
rials and have thereby assisted in their development. Textbooks and 
teachers manuals for the first 2 years of the UICSM curriculum may 
be purchased from the University of Illinois Press, Urbana. These 
materials include the subject matter found in first-year algebra and 
plane geometry. ' 

The Commission on Mathematics ( CEEB ). — This commission of 
the College Entrance Examination Board, established in 1955 and 
composed of mathematicians and high school teachers, has made 
recommendations for major improvements in the secondary mathe- 
matics curriculum. The Commission has issued publications which 
may be had by writing to the College Entrance Examination Board, 
Educational Testing Service, Box 592, Princeton, N.J. 

The University of Maryland Mathematics Project {UMMP ). — 
The project has thus far concentrated on mathematics in the junior 
high school. Published materials may be purchased “from Dr. John 
R. Mayor, University of Maryland, College Park, Md. 

Ball State Teachers College Mathematics Program. — This experi- 
mental program provides new material in algebra and geometry. 
Published materials can be obtained by addressing Dr. Charles 
Brumfiel, Ball State Teachers College, Muncie, Ind. 

Boston College Series. — Under the supervision of the Reverend 
Stanley Bezuszka, S.J., materials are being planned for grades 8-12 
in the Boston College Mathematics Series. The emphasis is on the 
structure of mathematics approached from the historical point of 
view. Inquiries about the program should be sent to Reverend 
Bezuszka. 

Secondary School Curriculum Committee. — The committee, under 
the direction of Frank B. Allen, was appointed by the National Coun- 
cil of Teachers of Mathematics to study the mathematics curriculum 
and instruction in secondary schools with relation to the needs of con- 
temporary society. The committee report, entitled “The Secondary 
Mathematics Curriculum,” and special reports such as “The Super- 
visor of Mathematics : IBs Role in the Development of Mathematics 
Instruction,” may be purchased from the National Council of Teachers 
of Mathematics. I 

Other Projects .— In addition to the projects specifically identified 
above, many local and State experiments and studies are underway. 
For example, a survey ofay randomly selected sample of one- fifth of 
the public secondary schools revealed that 40 percent of the schools’ 
administrators were planning to revise the mathematics curriculum. 
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HIGHLIGHTS OF THE CONFERENCE 

R«commmM Chagas 

Changes recommended by the various groups would — ' 

1. Include the elementary concepts and language of sets. 

. S. Teach a more refined concept of function. 

S. Strengthen tije logical development of geometry. 

4. Present In plane geometry some of the elements of analytic geometry 
and solid geometry. 

5. Modernise the vocabulary of elementary algebra. 

6. Study inequations as well as equations. 

7. Stress understanding rather than manipulation. 

8. Cultivate an understanding and appreciation of the structure of 
mathematics. 

Teachers’ Need for leeervice Edecatioe 

Many educators are realizing that inservice education is a continu- 
ing need for all teachers if they are to remain abreast of new develop- 
ments in subject matter and teaching method q. 

For example, the School Mathematics Study Group realized that 
high school teachers in the SMSG experimental centers needed specific 
training for teaching topics newly incorporated into high school 
curriculums. A college teacher was assigned to work with the teach- 
ers once a week. 

The University of Illinois Committee on School Mathematics 
attaches so much importance to inservice education that up until the 
time its materials were released (1959) , it did not permit any teacher 
to participate in its project until he had spent from 2 to 8 weeks in 
preparation under its supervision (on various campuses). While the 
instructional material was being experimented with, supervisors were 
assigned to visit participating teachers during the school year and to 
assist them in the new type of teaching. 


Carreit Pngrw 

A questionnaire sent by one of the conferees to more than 100 of 
the large colleges indicated that 62 percent were giving inservice 
education courses on the campus and 40 percent in various adjacent 
school systems. Only 18 percent of the college institutes were paid 
for by the college and were free to the teacher. These institutes were 
of short duration, like the 1-day institutes at Northwestern University, 
University of Illinois, and Western Washington College of Education. 
Institutes for the reeducation of mathematics teachers have been spon- 
sored by foundations and industries, including the National Science 
Foundation, the Ford Foundation, Shell Oil Co., General Electric Co., 
and the Camille and Henry jfoeyfus Fund. 
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Mori than half of the colleges indicated that they did provide 
consultative help to teachers upon request. 

More than half of the States had held conferences on the inservice 
education of mathematics teachers. About the same percentage have 
published brochures or booklets. 

In about half of the 121 large schools studied groups of 
teachers were organized to study the mathematics program. TV 
programs at Buffalo, New York City, Denver, and Chicago have‘been 
used for teacher inservice education. 

About one- third of the schools had organized an inservice education 
course which consisted of a college level class to introduce the new 
ooncepts in mathematics to the teachers. 

Iiwt far Qmgn k the Itstiwsta ftntajw 

1. Hie subject matter of mathematics Is constantly growing, not only In the 
area of advanced mathematics, bat also In the area of elementary 
mathematics. 

2. Mathematics today Is being called on to meet a wide variety of needs 
which we had not dreamed of a few yean ago. 

8. The emphasis In mathematics In changing significantly: It Is moving 
ftway from human computation to an understanding and construction of 
symbolic representation of factors that relate to seUnHt^ . or 
situations. 

4. New m ath em a t i c al Ideas, language, and symbolism are being Introduced 

to give better understanding of the sahjeet 

6. There Is growing realisation of the need for better articulation between 
secondary mathematics and coUege mathematics. 

«. There la a new awareness that some of the QOW 

taught In high schools la obsolete and should be replaced by more ste> 

’ nlflcant subject matter. 

T. A number of educational experiments have demonstrated the *—■ iKffl fy 
and advantages of teaching new topics In high school mstfirmstlrs 

& Several national groups of educators have made detailed stodlss of pee» 
ribla curriculum chan g e s, giving specific recommendations. 


Barmen 

rw mm MMomn 


The oonferees reported many way* in which the eeoondaiy school 
administrators are helping teachers to upgrade their professional 
competence. Some of these ways an briefly described below: 
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2. Develop a cooperative ineervice education program between the public 
•ebook and a college or university in the area. B sample: The Dallas 
Public School System has such a cooperative arrangement with the 
Southern Methodist University. The public schools -of Syracuse, N.Y, 
•ad Syracuse University are also cooperating in manner. 

8. Provide the necessary funds to pay teachers to work on curriculum ma- 
terlals during the summer months, B sample: The Eugene, Oreg., public 
school system Is operating such a progr am. 

4. Encourage teachers to visit classes in schools where the new materials ' 
In mathematics are being taught Substitute teachers should be pro- 
vided by the administration. Baample: The Tucson, Arta, public 
school system Is providing this kind of encouragement and assistance 
to Its teachers. 

5. Set up salary sc^gdfiles which provide appropriate Increases for teach- 
ers who complete* additional college courses in the subject matter of 
their teaching Arid. 

Make provisions in the r e gu la r school budget for flnsnHn g a continuous 
ineervice education program. 

7. Arrange the school schedule to allow teachers, on relented time, to par- 
ticipate In se min a r s, curriculum study groups, professional organisa- 
tion meetings, and teacher lnservlce programs. One administrator of 
a large school system emphasised this point by stating; "it is our test- 
ing that to reach all the mathematics teachers, we will have to provide 
lnservlce education on school time.” 

8. Encourage local Industrial organisations and philanthropic agendas to 

sponsor lnservlce educational programs. Bsamplet: The Timken Roller 
Bearing Co. at Canton, Ohio, paid BO percent of the expenses incurred 
by local mathematics teachers In attending summer wednns at <*u |fge . 
The local Industries of Dayton, Ohio, paid for an 8- week institute for 
local teachers. > ^ 

0. Encourage m a them atics teachers to join their p rofe ss ional ansodatlons. 
both In mathematics and In general education. 

Id. Assis t teachers to develop professionally by encouraging them to 
an active part in experimental mathematics- programs. 

lL Organise a mathematics curriculum study committee consisting of teach- 
ers from various grade lords. This would help to provide continuous 
development of the basic unifying concepts of msthsn.a tl*w 

12. En g a g e well-qua lifie d consultants to assist the local mathematics cur- 
riculum committee In their study of the total school mathematics pro- 
gram. 

18. Provide a teachers’ reading and co nf erence room with books on modern 
m athematics and the new course materials. * 

Encouragp the development of appropriate correspondence courses In 
mathematics for teachers. Each State department of education may 
assist onej or more of the colleges In the State to develop such courses 
coo p erat iv ely. 
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Keynote Address 
ProbteBS Address 
Progrin Address 


Although the conference sponsors ere responsible 
condensing of the following three addresses, the cone 
tations ere those of the authors and do not necesaaril, 
of the oonferenoe sponsors. 

for some necessary 
hiaions and interpre- 
jr represent the views 
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NmM Eaphtsn ii tbe Teadktac of IMkantte mt 
laffcitjoi: tor Tester beteitoi 
h. unu 

Rll UMTS IF TK UMKU 

1. Considering the Netion u • whole, high schools' ere not staffed 
with teachers who are adequately prepared to teach mariM^natW 

2. If qualified teachers were mailable, it would be desirable for high 
schools to teach adranoed (college) algebra, analytic geometry, cal- 
culus, sets, matrix algebra, and statistical methods and to strern dis- 
ciplined mathematical reasoning. 

Suggested ways for i ncre asi n g the number of qualified teachers: 


Balas qualification requirements. 

Make mmmar and academic year institutes more generally reliable. 
Bxpand commnttag-type i na err l ce trelnlag fSctlltlea. 

tbe capacity of nadargi adnata and graduate echoola tor teachers. 


Derleei 

Suggested ways for training teachere: 


Prorlde local eamlnare la which 


prepare student textbook* (and 
would ha More theoretical 

see am 

would work through the 


Provide film and kinescope expositions 


Provide la each State a traveling 


of 11th- and lfith-year high school 
Mpervtoor who would consult with local 


Provide Bklnner4ype 
Award 


9 . 


te a chin g m a chin es to help te a ch e r e develop 
only on the bade of rigid examinations. 


Any kind of inservice education program, is likely to giro moot 

benefit to teachere in laigm administrative units^ and henceto teachers 


«• ?he Iretaws now being giren by many institutee are oft such ha 
advanced levri that they are not appropriate for high school teachere. 
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TK MMCtS 


Mathematics is recognized as that high school subject which con- 
futes most to the education of a future engineer or scientist In 
fact, if a student is not already good in mathematics before he leaves 
lgh school, college mathematics can do little to help him become 
either one or the other. True, it can add to the competence of a 
student who has already achieved some mathematical mastery, but 
it can retrieve for the engineering and science professions very few 
students who have failed to get a good mathematics education in 
high school. Thus it is that junior and senior high school teachers 
are perhaps the key persons in building the foundation* for our 
national scientific and technological strength. 

In the United States a student takes up the calculus for the first 
time around age 19— if he takes it up at all. In Europe, by contrast, 
a student begins the subject at age 16 or IT, and it is not unusual to 
find a bright one beginning it at age 14. To be sure, we- try to teach 
e calculu to a larger percentage of our school population, but the 
fact remains that our theoretical scientists are delayed at least 2 years 
in getting to this essential tool subject. 

Physicists who have been working in the Massachusetts Institute of 
Technology Physical Science Study Group have a feeling that uni- 
versity mathematicians in the United States do' not as a whole favor 
the idea of having the calculus started in high school. The reason 
that these mathematicians don’t want to see the calculus taught there, 
at this time, is that so few of the present high school mathematics 
tochers are competent to teach the subject. In many cases the latter 
would a® more harm than good were they to attempt to teach it 
On the other hand, the reason that the university physics teachers 
demand it is that they cannot advance the study of. physics unless 
, 8 f udent f °?mmg to them already have Sbme knowledge of the 
calculus. Again, to keep our place in this world we must have a 
substantial number of our students beginning the serious study of 
physics in high school. Indeed, we probably have to expect them to 
do at least 2 years of high school physics. There is no reason to 
believe that the students lack intellectual capacity or lack interest 
The mam trouble is that they lack mathematical preparation. 

We have come to one of those times when the curriculum must be 
cleaned up. We must remove the dead wood, keep the substantial 
body of old mathematics whose value is ageless, but express it in * 
more precise and more powerful language and effect intellectua l 
©conomies in the way it is learned and handled so that we can introduce 
those new ideas which are more valuable than the deadwood we remove; 
It has always been the history of intellectual pro g r ess that sort 
of acceleration by economizing and simplifying thing* *n*H ed 
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the younger generations to cover the ever broadening sweep of knowl- 
edge without being genetically superior to their parents. But, in 
coming to this time of reorganization and simplification of the math- 
ematics curriculum to permit the earlier study of tool subjects like the 
calculus and the introduction of relatively new subjects like matrix 
algebra, sets, probability and statistical inference, we find that we 
have been losing ground for 80 years. Despite their willingness to 
work, our school mathematics teachers do not have enough' mathemat- 
ieal power to adapt to the demands of a new curriculum. 

If we find it in the common interest to have high school teachers 
take on responsibility for teaching traditional subjects like college 
algebra, analytical trigonometry, analytical geometry, and the calcu- 
lus (which for generations have resided at just the next step after 
high school), we find them eager to do so, but on the whole not well 
enough prepared to teach these subjects without going back to school 
themselves. If we ask thenv to teach a more rigorous algebra, to ob- 
serve the discipline of mathematical logic in their reasoning processes, 
to convert to the language of sets and set operations, to teach linear 
algebra or probability, they find these new ideas beyond them. If 
we ask them to accommodate to the new physics and chemistry or to 
use elementary dimensional analysis in a modem way, we find them 
unable to do that. 

t ^ are to keep pace in the world and give adequate instruc- 
tion to students of superior ability, we must have a corps of teachers 
who can teach, in the 11th and 12th grades, subjects which in the past 
have been largely the responsibility of the colleges. We need a spe- 
cial certification and a sufficient number of teachers so that each high 
school can have at least one of these advanced-level teachers who is 
capable of teaching superior students. The number now on hand is 
so small that we cannot yet advise high schools to undertake teaching 
tbs calculus for students to get advanced college placement, even 
though we know that this is an urgently needed offering for our future 
physical scientists and mathematicians. It is difficult to estimate the 
number of these teachers that we actually need, but when that num- 
ber is found, the number that we should prepare should be multiplied 
by 5 or 10, since the losses to college teaching and to industry will 
be very great 

National surveys of the qualifications of mathematics teachers re- 
veal two very distinct categories of these teachers. There is a fairly 
lftrge group, constituting perhaps a third of the total, who at W - on 
paper are well prepared. But at the other end of the scale there is 
Mother large group, also constituting perhaps a third of the total, who 
are poorly qualified. We may be reasonably sure that the rural and 
■nalltown schools have more than theip proportionate share of this 
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poorly qualified third, even though they educate a large percentage of 
the student population. Schools in the socially decadent areas of 
large cities also probably have a share of the poorly qualified mathe- 
matics teach®*, since in those areas juvenile delinquency makes life 
intolerable for a teacher wall enough qualified to find a job in more 
pleasant surroundings. 

Now, if we examine the means at our disposal to increase the num- 
* of qualified teachers and to improve the qualifications of existing 
teachers we find that our present ways of doing so merely tend to in- 
crease the qualifications of the already well qualified top third and 
to increase the number of qualified teachers in large urban schools 
without doing much for the small school* Among the thing* which 
we might try to do are the following: (1) Raise teachers’ salaries, (2) 
conduct more institutee-both summer and academic year, (8) expand 
the conventional commuting type of inservioe training (where either 
toe teacher commutes to the students or the students c ommu te to the 
teacher), (4) increase the capacity of undergraduate and graduate 
schools for teachers, (5) import European teachers, and (6) invent 
some new kind of training program for teacher* 

In the absent of any adequate scientific date on the effectivenere 
of these possible measures we can only extrapolate from experience 
It seems reasonable to think that most of these measures would help 
urban areas, the large schools, and the already well qualified 
teachers rather than the rural areas, the small schools, or the poorly 
qualified teacher* Thus, what we have done and what ws *re likely 
to dotemte to separate still further the top third of our teachers from 
the bottom third. For example, in the large urban schools salariae are 
twoally already higher and easier to raise than in the mmU rural 
schools, a raise in certification requirements could more easily be met, 
and teachers can much more easily be spared to taka leave for 
•«demic-year institutes. There are usually one or more colleges 
nothin the com muting area where inservioe oouraes oould easily be 
offered. Three same colleges could expand their teacher-training 
capacitire and serve as centers of employment for thorn among their 
graduates who live in the area and who want to tm& there. 

But when a school board in a small town having no college of its 

‘“ ch V. « u «g«. •**■** or another school out 
o f town thoro era dlgcoltw. which moke the teak almost prohibitive. 
Frequently, bidding u entirely on a beau of salary. It is hard to oat 
P r °P® r **!*”?** I‘ a aipeoaiTe and the nsolt is likely to be on- 
stable. The difficult seen*, choice, and persuasion in this market of 
extreme seamty of teachers may have to be done all over again next 
It is much rearer to pick up locally some married woman whore 
£*• m ®ehooL Often the superintendent oonvinore him— If 
that she has adequate qua li fica tion s , that she can be employed far a 
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tew«r salary than can an outsider, and that she will stay. It is this 
type of “home folks” appointment which makes up a large component 
of the lowest third in qualification. Moreover. /his process has been 
going cm for a long time and some of these poorly qualified hometown 
teachers may no longer be young. Their family responsibilities (about 
three-fourths are married) make it difficult for them to go to academic- 
year or summer institutes. Also, teachers in a small school cannot 
easily be granted leave. Raising their salaries would probably not 
make better teachers of them, however justly the raise may be deserved. 
To improve their qualifications, inservioe reeducation in some cases 
has been attempted with college professors commuting great distances 
to meet their classes. This is extremely wasteful of college manpower. 
College teachers have been willing to undertake this kind of travel in 
the recent spirit of emergency, but it cannot last and at best it is 
extremely limited in application. 

Before returning to propose some measures for the betterment of 
hometown teachers, and thus for mathematics, in the small rural 
schools, I should like to comment upon teachers’ salaries and certifica- 
tion requirements. It seems sure that the only long-term solution of 
the problem of providing American youth with adequate mathematica l 
teaching is to raise salaries and raise certification requirements. We 
must P*y enough to get good people and we have to demand that we 
get what we pay for. The fact that this is the direction of real solution 
is s ome thing we must not lose sight of while we are exploiting tem- 
porary measures to cope with the immediate problem. Probably a 
set of graded certification requirements with accompanying graded 
salary incentives is called for: A second-class certificate like the 
present minimum certification, a first-class certificate for normal high 
echool work, and an advanced certificate for teaching the calculus or 
other advanced-standing subjects. 

.Lot me also say something about those existing institutes and other 
fellowship programs which select the best applicants, often repeatedly, 
and offer rither high-level m at hematic s lectures sometimes inappropri- 
ate forthe ordinary high school teacher. Many of the selected appli- 
cants have had the benefit of good training in the first plsca Congress 
has put very severe limits on the programs in these institutes for 
preparation of oollege t e achers; and our graduate schools cannot sup- 
ply the demands of industry, universities, and National Scienoe 
Foundation postdoctoral research fellowships for fully prepared 
m at hema t ic ia ns This leaves the colleges short of qualified mathe- 
matics teachers and, as the community colleges spring up to take care 
of increasing numbers of oollege students, the problem will get much 
wocse. In recruiting faculty, colleges will look more and more to 
pmsons who have received substantial mathematical preparation in 
the institute programs, This is not eo bad except that it will rob the 
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of the best qualified teachem, end the* schools surely 

Let iia try to put together a complex of devices in an in*mce pro- 
gram to meet the requirements of improving the qualifications 0 fthe 
hom^own t^cheis. The pattern that we construct may be new in 
its total structure, though the element* will be familiar. 

1. I propose that we prepare for each high school mathematics 
course a students text (together with a teacher’s edition)-- more 
^rous, more complete, more theoretical. The School Mathematics 
Study Group m doing this now, though I believe the form should be 
somewhat different. We will%eed workbooks, too. 

* I '“, u " l ’7 Tid ' '“»! “iw in nhioh U« ta^here, inoludin* 

preferably at least one experienced teacher, will register and meet 
r^ularly to work through the text material. 

8. The local seminar should carry some form of credit and suitable 
economic rewards. 

4. As a supplementary form of instruction we should proride, on 

ik r de T,° n ^ mesc °P^ & of expositions or full courses for 
the 11th and 12th grade, so that the presentations could be viewed 
jointly by indents and taachera. Since three film k*turee would not 
be longer than 30 minutes, time would be left for discussion at the 
end of the clasfperiod. 

5. A traveling supervisor ^each State should visit from time to 
time to receive a report of progress and keep the program going. 
Ihis might be accomplished by means of small regional meetings 
rather than individual visits* 

6. Home study oourare by correspondence from univereity centers 
should be constructed to fit the new materials precisely. The weaker 
the mathematical preparation of a teacher the leas he can adapt it to 
his own classroom activities. 

7 . Possible use of Skinner-type teaching machines to help the ap- 
prentice teachers develop techniques should be tried. Teachers are 
embarrassed to reveal their deficiencies in any open class and this is a 
nonous barrier to their polishing their own technique through long 
practice, trial, and error. They might be less embarrassed to fare a 
teaching machine. However, three machine devices can be expected 
to develop only routine technique, not mathematical reasoning. 

S. Degrees and certification would be awarded only upon rigorous 

®»imm»tions conducted at university centers. The seminare, films, 

workbooks, and conferences would be regarded merely as aids to learo- 

mg. Degrees would not be awarded upon the mere accumulation of 
credita 

9. Foundation, State/or other aid, to this inservioe pattern would be 
to provide for writing the student’s text and accompanying teacher’s 
edition, making filmland supplying the traveling supervisor. Local 
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schools would be expected to relieve part of the loads of teachers tak- 
ing inseryice reeducation, particularly extracurricular loads, and pro- 
vide additional stipends or salary increments upon the complet ion of 
the work. » 

The foregoing elements of an ineervice reeducation program are 
adaptable to the large schools also. In fact, like ajl other devices we • 
have been able to construct, they are probably more easily accom- 
plished in the large schools. 


Ciirreat ProUeas ad Patterns ol teerrict Urntx* h 
Hfl School IMteutte 


M. KKIY V. SYEK 


IIMUUTS OF TIE ABMESS 

1. This address is based on replies to. a questionnaire sent by the 
author to colleges, State departments of education, and school systems. 

2. The purposes of inaervice education are to — 

Improve teachers in content and in method. 

Develop a unity of purpose in teaching. 

Broaden the understandings of background and experience. 

Keep administrators informed about the mathematics program. 
Give teachers confidence as to the direction being taken in planned 


Help secondary teachers become informed about mathematics at 
the elementary level and the college level. 

3. Three college-reported methods are the following : j 

Courses for persons already teaching. 

Institutes financed by the National Science Foundation and by 
other means. 

Consultative services by college staffs. i 

4. College-conducted inservice education originates both/ inside and 

outside the colleges. / 


5. State departments of education have reported th methods of 
inservice education as being used within their States : 

Beading by individual teachers. 

Groups of teachers meeting in informal discussion groups or in 
formal classes, with or without outside help. 

Conferences and lectures. ( 

Cooperative programs with nearby colleges. 

Curriculum planning. 

6. State departments of education have themselves used the following 

methods: * 

Conferences. . 

Publications. 

Consultative services. 

State curriculums. 

Encouragement of liaison between colleges and school sy stems. 


courses. 

Keep teachers ready to investigate new ideas. 

Keep the community informed about mathematics courses. 
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7. School systems have reported these methods for improving mathe- 
matical understanding: 

Reading by individual teachers. 

Groups of teachers meeting in informal discussion groups or in 
formal classes, with or without outside help. 

Conferences and lectures. 

Cooperative programs with nearby colleges. 

Curriculum planning. 

8. School systems have reported the following methods fpr improving 

mathematics teaching : r * 

Conferences. 

Visits by supervisors. 

Formal courses. 


. T pypow oi my talk today is to present a summary and 
picture of the present situation of inservice education of mathe- 
matics teachers in the United States. This is a difficult undertaking 
because the United States presents great diversities in typesof 
educational systems and schools, in the content of the mathematics 
taught, in the kinds of teachers, and in the ways whereby the schools, 
school districts, and States conduct their inservice education pro- 
grams. In order to tiy to get a picture of all this, questionnaires were 
sent to various persons throughout the countiy. Most of my remarks 
will be based upon their replies. Although some of the answers 
were short and gave evidence that the people making them had not 
had enough time to be complete in their remarks, it' is surprising 
how many answers contained 5, 8, 7, 8, 9, or even 10 typewritten 
pages of c&reful detail. I hereby express my appreciation and 
thanks to these persons for making it possible for me to present so 
many details. 


You may be interested to know the breakdown of the groups 
receiving the questionnaire on inservice education for mathematics 
group mart likely to provide information by means of 
«ach » questionnaire seemed to bo three: colleges, State de partment s 
of education, and school systems. The number of questionnaires 
mailed i ndi iduals in time three groups, in tile same order as just 
mentioned, was the following: 188, 67, and 212. The returns, 
percentagewise, were 66 percent from the colleges, 58 percent from 
the Stele departments of education, and also 58 percent from the 
school systems. I shall report the replies in this same order- Col- 
leges, State departments of education, and school systems. 

Yon may also be interested to know how the individuals were 
— lag —rHnf the t pustino n n s ii fi 
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First, the individuals in college,: The preliminary selection was 

rTprf° f iTT“ C0Ueg “ Ustod by 016 UA Office o* Education 
m its Educate* Directory, im-eO, Part III: Higher Education 

und£ categories ‘Illand IV, and alto shown either l having a C,’ 

of Education or as being accredited for teacher education.* Since this 

^ le f tlo “ result * d **» t<» m»ny name^ their number was 
gduced by eliminating approximately half the institutions in each 

obEfo “ d |, viduala “ department, of education were 

Atmned from the foUowmg sources : A list from the National Council 

than' "I “““"^cs nami ”« supervisors who devoted more 
ite^t?X"*T tUne *" su P erTisi,1 « umthematics was used in 

„ In th “ «™ U P ,r re 40 P"*™ in State department, of 
educatxon. From another list of the Council giving the names of 

SS '^rt. Wh0 i- d<>V f ed *“* tlum 50 P 8 "* 111 of ^ir time to super- 
vising mathematlci. five names were found for States not represented 

"? ^ * den ^ ,b0Te- A third list (this one from 
-e Office of Education) supplied 11 more names, representing States 
not covered by the Councils two lists. Finally, a group of 11 State 
departments of eduction remained where no one hfT^n jnt^ 

0r To questionnaires were mailed addressed 

merely “Supervisor, Secondary Education.” 

The mathematics supervisors in school systems were reached by con- 

«dtmg two sources: (1) a list put out by the National CouL of 

Teasers of Mathematics which identified 111 cities* which had a 

ms^atics supervisor devoting more than 60 percent of his time to 

( n the # .° ffi0e ® f Education ’ 8 Education Directory , 
yf Part 11 : Counties and Cities. From this directory were 
s fff names of aU fies of more than 90,000 population and, in 
SUtes having no Clt y of that size, the names of the two largest cities. 

FrapaMfeiirMbyCofefM 


c/SH^T ’^ dy Were ^ hy 62 percent 

°? feeptmdmg colleges, and 40 percent of these colleges wen 

giving the courses m school systems— usually as extension work. 

m ,n * t,t,lt,0M b F klffilMwt Ictc) 0 t tralalaf offers Tor 

Sid thffi flm 

•21 "to*-” 
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A course for practising teachers has certain shortcomings. One 
of the most frequent seems to occur through misuse of the word 
“foundations” Originally, as applied to mathematics, the word had 
a fairly narrow meaning and it was a distinct part of the discipline 
of our subject. As happens with many words, however, this one 
was broadened to serve as a generally useful word, and consequently 
its meaning became blurred. For example, the following quotations 
from questionnaires returned by two colleges obviously do not retain 
the meaning originally intended by mathematics departments for 
the classification, “foundations of mathematics.” 

Our course in foundations of mathematics includes such topics as short 
cuts and devices in multiplication, tests for divisibility, number puzzles, 
magic squares, and mathematical maohin — 

A course in foundations of mathematics is not allowed for secondary 
education majors, but is approved for elementary education majors. 

9 meaning of the word “foundations” has certainly now become 
very &g ie. Still another college reported that in its courses to 
improve mathematics teaching the features that the teachers liked 
begt were the teaching tricks. Other colleges said that the greatest 
handicap was that the teachers rebelled against the “hard study of 
mathematics.” Obviously here are implied suggestions for the col- 
leges in designing, naming, and describing their mathematics courses 
and in motivating teachers to understand the purpose of these courses. 

tmnm AttwM fcj W ith— rtfai Ttadura mt Stfew* 

This category in the questionnaire was intended to cover mathe- 
matics department courses attended by mathematics majors, psychol- 
ogy or economics majors who wanted mathematics courses, other 
majors, future mathematics teachers, and practising mztjwwn tticfl 
teachers. Since the inquiry concerned internee education, such 
courses should not have been reported in any case where they were 
not attended by some teachers of mathematics. It is difficult to tell 
r * this is the interpretation given by the responding colleges, 
but 75 percent said that they offer such courses at the college anil 
7 percent said that they offer such courses in school systems. For 
example, the City College of New York City reported a cooperative 
program between the departments of education and .stfrg 
Some of the shortcomings of the courses under discussion seem 
definitely to be connected with the matter of standards. For example: 
“We have 54 required quarter-hours for a mathematics major.” How- 
ever, this particular college sent along a catalog which shows that 
the highest level course in these 54 quarter-hours is one in the integral 
calculus. Or again: “We are now requiring a course in arithmetic 
content for elementary teachers before they receive their BA*” This 
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news is not startling to those of ns who have followed the need for 
training elementary and secondary teachers, but it is certainly a 
quotation to back up the feeling that the standards of 
oontent courses have been somewhat lax in the past 
One possible suggestion concerning courses for teachers and for 
persons intending to be teachers, would be to combine the lecture parts 
of the course, but have separate recitation or diarawgigt 
those in the class who are teachers, even if separate sections were 
not available for those not planning to be teachers. The sections for 
recitation or discussion could be used to discuss topics especially 
significant to teachers. Or, them motions could be used to help 
teachers who are trying to fill in their background, hnfwho find that 
they are building upon mathematics learned so farhn the past that 

they need a bit of special help to compete witlrothlrs who are more 
proficient 


Certainly one of the most common and most profitable methods of 
insemce education for mathematics teachers in recent years has been 
th wmmer ttd academic-year institutes sponsored and paid for by 
the National Science Foundation. Sixty-four percent of the report 
ing colleges were scheduling these institutes at the time of the ques- 
tionnaire. (The Ford Institutes and the Shell Institutes serve much 
the same purpose; and the Camille and Henry Dreyfus Fund Insti- 
tutes, according to the reports from Montclair and Trenton State 
Colleges in New Jersey, also are working toward much the same goala) 
Comments on the questionnaires returned in the study reported 

t f^. 80me coUe 8'“ beginning to depend too mock 
on the National Science Foundation Institutes and are then excusing 
themselves for lack of effort in inservice education for mathematics 
teachers because of the fact that they have not been given a grant, 
3ome of the colleges say they are doing. nothing 
m tom field because they have not been awarded a grant by tbs NSF. 

Certainly the need will always exist for more local initiative and 
talent in designing, sponsoring, and conducting institutes. So much 
» to be gained from local development, sponsorship, and financing 
of mservioe education programs that colleges should consider what 
m »ponsn bility they have for devetoping their own. 

Another shortcoming reported is that some college programs in- 
clude too wide arange of interest and abilities. Th 

difficult for instructors and unsatisfactory for participant*. 

8Ug8 *^‘ T ** OODO#rnin * *®tmw.N8F 

institutes! Here a few m the paragraphs following. 

*» “i «*»«• 
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th« job-— as recently as February 1960 or November 1969. They would 
appreciate help in improving their supervision, and. would like to get 
together with other mathematics supervisors in order to share experi- 
ences and develop programs. Certainly, combining the lea experi- 
enced with the more experienced supervisors would an infuriating 
and profitable 6- week institute. 

Another suggestion would be to have a really rigorous evaluation 
of the institute program. Inevitably, in any group of individuals or 
projects some will always be better than others. E valuations, however, 
can bring up the quality of the poor ones. 

The final suggestion would be to try to eliminate many of the dif- 
ficulties experienced by institute directors because of the large number 
of refusals by applicants after letters of acceptance have gone out to 
them from the institute. Refusals at this point mean that t he insti- 
tutee must continue to select applicants until the quota is full. One 
possible solution is that one central location should take care of all 
advertising, applications, and selections. The greatest fear resulting 
from this, of course, is that such s plan would lessen the power of th e 
individual Institute director to make his own choice of applicants. 
This, however, need not be true at all, for selections could be made by 
a committee consisting of the directors or their representatives meet- 
ing centrally at one time. The applicants, of course, have applied only 
once to this central committee and have indicated, in order, their first 
three choices for institutes. By thought and preparation, most of the 
objections to this centralisation can be removed, I am sura 

rifcf rtiiBiii Imam* fm ta Taaatert 

* 

Apparently college-financed institutes free to teachers are not very 
prevalent, since only 18 percent of the colleges answering the ques- 
tionnaire reported having offered them. These institutes are naturally 
of short duration. Typical examples : The 1- or 1^-day conferences 
of the State University of Iowa, the twice-yearly institutes of North- 
western University, and the seminar on the materials of the University 
of Illinois Committee on School Mathematics of the Western Wash- 
ington College of Education. 

Oneof the reported shortcomings of these free institutes is that they 
try to be too broad, thereby wasting time. Another, that lectures 
without discussion semi to frustrate teachers who am used to partici- 
pation. Stm another, that diseusrion of research is neither interesting 
nor useful to teachers. It would seem that this last criticism might be 
qualified by noting that the maimer in which a report of research is 
presented would certainly influence its recaption by the teachers. 

I have only two suggestions concerning these short-time free insti- 
tutes. The first is that colleges should assume the expense to a limited 
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extent, as a service to encourage and stimulate interest in mathematics 
teaching within a community. (This is especially true of State univer- 
811x68 or State colleges.) The seoond suggestion is that the chief pur- 
pose of these institutes would be to give orientation or general infor- 
mation, since they can hardly serve as an intensive program to teach 
specific, limited topics in mathematics. 


kntttatn NM far ky Ti 


The fact that this category was apparently interpreted in many 
ways makes one aware that the word “institute” does not have a dear 
meaning to the minds of many people. The meanings seem to in- 
clude workshops and semester-length courses in some cases, so *W 
it is very difficult to interpret the fad that 32 percent of the colleges 
reported sponsoring institutes paid for by the teachers. Some ex- 
amples might be useful, however: The University of Florida held 
8-week institutes in various counties during August; Northwestern 
University has had 1-day institutes charging 60 cents admission to 
the teachers; San Jose College has had a 1-week workshop; and other 
colleges listed many types of extension ooursee. 

One of the chief obstacles to holding institutes seems to be the diffi- 
culty that teachers and college staff experience in finding time in their 
crowded lives to participate. Nevertheless, college sponsorship of 
such institutes (whether they be interpreted as 1-day or 8- week in- 
stitutes) should be encouraged in order to avoid total dependence cm 
national funds before local efforts are made. 

Caaarit* SotIm PrwiM * Mh«M % 

Forty-six percent of the reporting colleges have provided consult- 
ing services in mathematics to teachers and administrators coming to 
ilia college for help, and 66 percent have provided these services by 
sending consultants out to the schools. These two categories of 
couree are not mutually exclusive. For example, Western Michigan 
University designates a day in the fall when new teachers come to 
hear and discuss solutions of problems peculiar to tW* The exten- 
sion division of Iowa State Teachers College regularly h rowsteach- 
era from the mathematics department to go out and do consulting in 
the schools. Butgers has a program of “totervisitation” to mathe- 
matics classes at the college. (This probably means that local high 
■chool leathers have the opportunity to tit in on college mathematics 
daasea.) Soch procedures would oertoinly seem to be promistowand 

should be looked into by other oollegea 
Some of the shortcomings are summed up in this reply from one 
gollege: “Yes, teachers come to our college 1 day each spring on high 
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school days.” Such a regimented and artificial way of providing 
consultation service does not seem to be flexible enough. Allowing 
only 1 day a year when problems can be discussed has the same effect 
as postponing questions in a discussion group until the end of a 3- 

hour lecture. By that time moat of the questions have been forgotten 
or do not seem important 

Another shortcoming of consultation serrioee is the feeling implicit 
in many tnswers Hurt a consultant who goes out to . school for only 
asingle .day achieves few pennanent results. Or, as one person put it: 
“Consulting on teachers 1 workdays is useless.” 

Thu best suggestion that seenu to grow out of the pattern of com- 
ment* on consultation eerrices is that long-term programs of coopera- 
tion should be developed between a particular college staff and a 
particular school staff. By getting to know each other, by helping each 
other work out eolations of the problems, end by finding the type of 
help-that will be received readily, this association could grow into a 
most useful method of inservice education. 






Thirty-four percent of the answers said that the inservice training 
for mathematics teachers originated at the suggestion of college ad- 
ministrators; 52 percent said it was at the suggestion of individual 
professors. In general, the questionnaires were answered by individ- 
ual professors (who unconsciously might have slanted the answers), 
but the proportions did seem to be in accordance with intuitive con- 
clusions I had reached before receiving the answere. For example, 
Northwestern reported that a rice president had called a conference 
of schools m mathematics departments in 1945 to oonsider what should 
be jjqne to help the mathematics program. San Diego State College 
indicated that the suggestion for applying for a NSF academic year 
institute grant had ootne from the dean of the graduate division. 

The fallacy inherent in the expectation of having intiative for in- 
service education come from within a college is expressed in the answer 
from one college: “Our heavy teaching load in the mathematics de- 
partment prevente our working with teachers.” Even though we may 
feel that people will always find time to do what they believe is im- 
portant to do, it is quite true that mathematics departments today 
have enough to do without thinking mp a new project unless it be- 
CWBW important to them. The examples above qq]. 

leges coold well call together groups of profeasors and administrators 
who might be interested in promoting inservioe education for mathe- 
matics teachers to have them discuss their responsibilities and poadble 
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*t|h ef to tonfce* totrifc tte toto* 

Forty-three percent of the reporting colleges aeid that inaervioe 
education had been originated by administrators of school systems, 
44 percent that it had been originated by teachers in school systems, 
and 18 percent that it had been originated by State departments of 
education. It may be true that this is not one of the major re- 
sponsibilities of State departments of education and that therefore 
the small figure here should not be interpreted as a deficiency. For 
example, the University of California at Los Angeles reported that 
their courses for mathematics teachers had grown out of the needs 
and desires of teachers in their area. They also indicated that it is 
essential to include the a dmin it erators in the pl anning of these in- 
service programs. Couraee at the University of Rochester have been 
supported by the State department of education. 

With all this optimisn we must note a type of shortcoming ex- 
emplified by the following words of one college: “The State depart- 
ment did not believe in subject matter. They are changing now and 
indirectly sponsoring a couple of workshops.” It is hard to know 
what the State department did believe in if not in subject matter, but 
it probably felt that its time and efforts should be spent on general 
considerations rather than on consideration of the problems of each 
specific subject One suggestion is that colleges prepare and circulate 
a bulletin to all school systems in their neighborhood, telling what 
they, tl ' colleges, can do mid what sendees the school systems can ask 
for. This might lead to cooperative efforts of several kinds planned 
together with neighboring school systems. 


Fifty-four percent of the reports from State departments of educa- 
tMm checked reading by individual teachers. Funds available under 
trtle m of the National Defense Education Act were frequently cited 
m the financial swree making such an activity possible. The publica- 
tion of lists of books which would be purchased or the actual pur- 
chaee of books to be circulated to school systems has been increased 
from these funds. The Georgia Department 1ms had traveling dia- 

**t from meeting to meeting throughont 


A shortcoming that mams to be commonly found in the report! on 
this activity ia in interpretation of “materials” to ssaan “equipment.” 
Such an interpretation has been encouraged in the of 

the NDEA and is unfortunate. Perhaps, since the use of physical 
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“ '** important in motlunutic. than in Kano, or .ran in 
foreign language, there should be some change in the use of NDEA 
to permit a larger part of them to finance inservice education 
rath«* than eertain physical materials. However, it is true that the 
purchase of books to be reed and studied by pupils and by teachers 
will always continue to be important. One method to improve indi- 
vi reading is for btate departments of education to encourage 
local purchase of books and to help schools in deciding what to buy 
Indeed'tbere « • that the very best, method of inserrice educa - 
“ to h ®*P lndlvl dual teachers learn to read mathematics books 
and then study by themselves. They should not feel that they have a 
responsibility to go on with their study only when a formal group or 
ckss is fo rm ed. Hus is of course partly a matter of motivation, since 
•■Tone works bettor when he sees others in the same activity. It is 
IT* * qu ® tlon of . technique. Many teachers do not know 

moet of individual study of a mathem a ti cs bode, 

oi mpwTijor * to “P ro ™ ** 

The State departments reported a variety of titles when naming 
jjj 6 . mathematics books, curriculum*, and programs 

that they knew of within their States. (A list of theeetities 
mU be fjmnd m appeodk A.) It is interesting to note that most, 
of the titles seem to be on mathematical content Two books seem to 
be in the elementary field and seven in the secondaiy. Only one book 
on method was named and that was in the elemental? area (none in 
the secondary). Eight subjects were reported as curricuhm* or 
programs found helpful within the States. Eight items reported 
can beclasmfied as miscellaneous. This last category indudre fibne 
and al*> publications of the National Council of Teachers of Maths- 

Will UM 


Fifty-nine percent of the answering State departments checked this 
atf^. Griitenift commented that these ^initiated stadias are 
the best kind. Various school systems in MinneeoU have examined 
their c umculuma by this means. A New Mexico mathema tics teacher 
returning from a University of Maryland summer institute, formed a 
•tudy group. In Nevada, members of the mathematics departments 
meet often and take turns presenting topics Ip the whole group. 

It must be remembered that such examples as the ones in this cate- 
8*^7— *nd all categories— are merely typical. They are not to be 
mtwpreted to the only on«s or necessarily the bsst ones in the country. 
A^rtewaing of this kind of activity, obvious to anyone who has 
worked with it, is the danger that each groups of friendly hm 
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working together will soon turn the session into one of telling anec- 
dotes: Reporting how they like to teach a particular topic or how 
clever Johnn^ is. Such activities are relaxing but not very educa- 
tional. Thus, a plan should be developed by any group having no 
outside help to assure that firm leadership be maintained. 


Hmw i Ih fPrttU* 

F^ty-one percent of the answering State departments reported 
teachers discussion groups that had an outside leader but no prepara- 
tion expected from the group. In New Mexico tins method was used 
to study textbooks being considered for adoption. Since textbooks are 
of obvious concern, teachers naturally would feel that such an ap- 
p roach is practical. It is valuable, however, only so far as it leads 
to a discussion of the mathematical concepts to be taught. Should dis- 
cussion bog down on questions ae to whether this or that- textbook has 
the right amount of color in its illustration* or as to what types of 
exercises the teachers wish the authors would include, then the dis- 
cussion might be interesting, but not particularly valuable. 

New Mexico also reported worthwhile discussion resulting from a 
demonstration lesson cm mathematics by means of a film* 

A committee in Wyoming has a representative from each building 
witlun a school system, but this sounds more like a committee to es- 
tablish policy rather than to provide in service education. 

Some of the shortcomings of discussion groups jwere brought out 
by the answers to a question as to what was the most useful mathe- 
matical topic discussed. Even with the word “mathematical” in the 
i tion, such answers as the following were reported : “Use of equip- 
ment such as tape recorder and overhead projector,” or “proper use 
of manipulative devices and proper recognition of individual differ- 
ences. Worthy as t hese discussions are, they do not answer the ques- 

tion concerning mathematical topics. Discussion groups should have 
****&?, end the use of demonstration lessons, films, or TV programs 
to inspire discussion would certainly bring out a number of viewpoints. 
Naturally, it is important to restrict the range of the discussion in 
order to give unity, and this implies a firm chairman it would 
«em that, instead of having a separate and distinct topic for each 
meeting, a group could restrict a series of meetings to a «mali rang* 
of topics in order to give unity and depth to the discussions. 

fowl Bmm 


Forty-six percent of the respondent State departments of education 
reported formal mathematics classes with leaders from within the 
school system, and 46 percent reported these classes with leaders from 
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ouUid* (he School system. (The* 4« percent ere not neceearilv the 
3 “‘"f ”° r “ daai "> Sutee.) The clems in Mmn'«oU 

t™ *£“ ‘“f 1 uu^ve *»d organisation and there ere plane 
for than m Pennsylvania The New York, Oklahoma, and l’etumd. 
varna Departments of Education have related formal dam, with TV 
oonreee. Jlawan has formal workshop daffies attending throughout 
^'; , r* r ' has its formal dasse, “tied to the salary schedule," 

Srict ,^ 7 ' U,t ““ d ** M ,re P** ,OT b . ; *h«l 

district, which may not be so usual. 

One possible shortcoming of formal courses is revedod by the 
foUowmg comment from one Sure department of education : '“One 

“. th,> P *“ C ' ty ° f rasour » P*°P1« with the requisite 
A«e««J^cs to motivate th. rtwchen, to improve their Ztroc- 

, “ “a “P""" 11 «ticism. How can w. find enough 
SZErr*? COITOCt b “ dlgroand “ fnathematics auiwtih 
8yS^r^° ° f ^“ ,lg “ 8Ufl formal courses for echool 

Another oomment from the departments is that tsachera need some 

iTHddir ,b ^ 0f <T h “ aTO 11 ^ doin « » right, but that 

in addition they must fit new ideas into their prwent curriculuma 

(War nan mi Uttara 

enfr^iH v U ““ swerin e departments checked oonfer- 

eno« and ledum. New Hampshire said that these wets arranged 

Z,d„Sr P ° f i^f 6 ™ ^‘ th “ ^ StU * “ d that also Saturday 

Coll^, where teacher, coold 

“ d m ’ U,ods of <*«l'ing. Historically speak- 

t^ta^liSu “ d 1 * c * u ™' “ * "hole have often proved 

be of little lasting help. Thus it semis that they should be used 

only occasionally as inspiration and that they could hardly be called 
a long-term method of “inaervice education. 7 ’ 


® Pe ?* mf ? f *** answerin g departments reported this 
actiritj. It is clear that well-conducted curriculum program of 

de loping, writing, or studying a curriculum for a community or 
Stale can leadto much exoeUent inservioe education. State curricu- 
la*^* often be more general than they have been In the past; 
tart the State departments of education should consciously help com- 
“2 * £52 mere specific curriculums applicable to separate 

Clt168 ' , However > ®“»J States still believe that 
a^tmled 8tatew ide cumculum is desirable to standardize and im- 
prove the level of mathematics teaching. 


28 


IN SERVICE EDUCATION 


tut* OvrtNtoM 

Thirty -six percent of the answering departments reported & State 
mathematics curriculum. Minnesota has a laboratory that attempt* 
to evaluate curriculuma to be used within the State.* California is 
beginning a S year study of the curriculum in grades 1-14 of the 
State. Several States apologized that their curriculum* are old and 
out of date. This may well be true, but I wonder whether we hare 
not made them feel too guilty, since we have overemphasised the 
i»ed for constantly revising the curriculum. It is hard to know 
what « meant by “old” and iC may be that some are not ho old a* 
sttggvsted. It should be carefully noted that providing State car* 
riculuras is not automatically a method for inservioe education. 
Rather than the printed document, it is the active thinking through 
and writing of a curriculum ami the interpreting of it in study 
groups that account for the inservioe education. 


Fifty- two percent of the responding department* provide con- 
saltation services. Such services have many forma Minwauta and 
Utah, for example, provides help to individual school system* as 
requested, and Maryland has helped to set up local workshop*. 


Fifty-four percent of the answering State departments of educa- 
tion reported haring set up conference® for mathematics teachera 
Through it* commission on mathematics, which hold* many meetings 
and makes excellent reports, the Tax** department has inspired many 
conference*. Wert Virginia ha* a dual staff for conferences; On e 
person from mathematics and one from education to work as a team. 
Texas has a twice-yearly workshop in each of 13 district*, and Maine 
uses the traveling lecturer of the Mathematic* Association of America 
as a nucleus around which to build conferences throughout the State 


Forty-five percent of the answering State departments reported 
publishing booklet* or bibliographies. Newsletters, such as those in 
Minnesota and New Mexico, or bate of facilities and equipment similar 
to the one provided by Maryland are very useful Bibliographies 
have been prepared by many States, including Connecticut, Iowa, 
Nevada, Okl a hom a, and Utah. Oklahoma also has provided a booklet 
on the improvement of mathematics teaching goes beyond the 
point of being merely a State curriculum. 
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Tlw shcrt^sammip of State department booklets ud bibliographic 
are few bat it might be well to mention the overemphasis they some- 
timm pUoe on physical equipment rather than on books or'mathe- 

matlCid ld ^ For one State department lists five public* 

Lions available to the schools : Four of these are concerned with using 
equipm^t or buying equipment. The only suggestion about these 
pabli cations rs to study how they are being used and to make rare 

7“ >7r<? fA* proper remJu rather than to namme that 

they will automatically get them. 


Fifty-nine percent of the answering State departments reporter! 
urn activity. I n Georgia, university consultants are provided to the 
school systems and are paid for by the State department. Perhaps 
such consultation should not be in this category, which the question- 
naire intended as covering long-range, continuing programs of coop- 
e ration combining high school teachers’ experience and a college 
staff ’ s wtnewhHt hrosder knowledge of mathematics. However there 
seems to be evidence that this meaning was not road into the question 
as stated. The 59 percent is therefore probably not very meaningful. 
In fart, the pattern of this type of help is so vaguely defined that this 
is a major deterrent to ita use. It is therefore suggwted that descrip- 
tions of Rich cooperative programs and the meaning of the term be 
developed, diseo»ed, and written up by those communities and col- 
leges now using them in order to help others who are planning them. 
Thsifathemat&i Teacher might establish a section on inservice educa- 
tion, to which short articles could be sent by colleges. State depart- 
ments of education, or school systems, sharing their good ideas with 
readers throughout the country. 

rMMTfiaiit *f USm VR» Mat's 

Fifty-seven percent of the respondent State departments encourage 
liaison between school systems and college In New Hampshire, a 
council composed of high schools and the University of New Hamp- 
shire has recently been formed to consider mutual activities at their 
respective levels. West Virginia has consistently tried to encourage 
the use of college consultants. 

It is hard to know the shortcomings of liaison activities, since so 
few examples have been reported in the past, but it does seem as 
though this might be one of the fruitful sources of inservice education 
if time can be found for it in the schedules of the persona involved. 
Perhaps it should be pointed out that liaison activities could help the 
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colleges by providing them with information about secondary school 
systems and thus bringing about a proper influence on the direction of 
the college curriculums. 


Programs Reported by School Systems 

i 

featt* by MhfMaal Teachers 

Seventy-one of the answering schools reported this activity. The 
Minneapolis News Letter contains very helpful suggestions of books 
which teachers should read. A Bronx junior high schools in New 
York City reports that teachers are studying course outlines and 
following up with reading lists. Then they hold conferences within 
the school. Wichita, Kans., reports a traveling library. Niagara 
Falls, N.Y., says that single copies of books have been successfully 
placed in many school libraries (whether for students or for teachers 
is not clear). The proper use of books by high school mathematics 
students is not yet fully understood, and library resources are not 
utilized as well in that subject as in others. As far as teachers are 
concerned, the first activity may well be to locate books, review and 
make them available in the professional library, and give the tele- 
phone number where teachers may call and have the books delivered 
to their own classrooms. Certainly from an administrative stand- 
point no more can be asked. At this point the initiative of the teacher 
and his own motivation must take over in order to read the book and 
make use of it However, supervisors and inservice education pro- 
gram directors do need to give help to the teachers as to how this 
reading can best be done. 

As to books found most helpful, school systems named 5 content 
books at the elementary level and 27 at the secondary level. Six books 
on methods of mathematics teaching at the elementary level were se- 
lected and 1 book of this type at the secondary level. This book, 
interestingly, is “Mathematics for the Academically Talented Stu- 
dent”, a methods book of a very specialized sort put out by the Na- 
tional Education Association. 

This breakdown of mathematics books indicates that schools are 
Munking more about mathematics content than mathematics methods. 
But the answers also included 74 naming 15 publications which could 
be listed as “miscellaneous.” Among these 15 were the yearbooks 
of the National Council of Teachers of Mathematics (the 24th in this 
series being named by 17 schools) and 2 periodicals, The Mathematics 
Teacher and The Mathematics Student Journal. (See appendix B 
for full list) 
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SMjr Irtp (Ho SatsMe Help) 

Eighty-three percent of the answering school systems reported this 
activity. In Wichita, Kans., a citywide mathematics council is spon- 
soring such a group. Demonstration lessons followed by discussion are 
very helpful in Stockton, Calif., and also in San Diego, especially 
m the junior high school. Towson, Md., holds one meeting a week 
m a group to review calculus. Arlington, Va., is studying the school 
Mathematics Study Group materials. Glendale, Calif., lias a 4-month 
workshop. Fort Wayne, Ind., has a junior high school committee 
studying various materials at tliat level These are only examples and 

many more groups are working within school systems throughout the 

country. 

One of the chief shortcomings seems to be the shibboleths developing 
where certain key words are offered in answer to all questions. Spe- 
cifically, “Modern Mathematics” and “set” have occured many times 
as an easy answer to the question, “'What are you discn«i‘n g ^ these 
groups?” One way to improve the use of this method of inservice 
educat ion might be to have demonstration classes of good teamwork 
in unled discussion. This means a demonstration class of teachers 
showing other teachers how a group working by itself without any 
specialized leadership can get most from an hour’s working time It 
might also be wise for a group to try to list the mathematical learn- 
ings which it expects will come out of the sessions and the hooka (See 
appendix C for helpful sources of curricula and teaching materials 
reported by school systems. ) 

Wwwilii {Outside Uadar) 

Forty-three percent of the schools in the study reported the leader 
coming from within the school systems, while 41 percent reported the 
leader coming from outside (with no preparation expected from the 
group) . Spokane, Wash., and Wilmington, Del, had need the Mathe- 
matical Association of America lecturer to inspire the groups. Lin- 
coln, Nebr., also reported conferences of this kind. Waterbury, Conn., 
mentioned using consultants provided by book companies. Racine* 
Wia, warned that there must be long-range planning in terms of a 
series of workshops rather than single-shot affaire. Corpus Christi, 
Tex., has had discussion groups 1 hour on alternate Tuesdays. Both 
Buffalo, N.Y., and Denver, Colo., mentioned TV programs for teachers 
which served as a beads for discussion groups. 

Too often discussion groups try to cover too many different topics 
in a series of meetings. For example, one echoed system has a series 
of 10 meetings on 10 entirely different topics during the school year, 
hopping from such topics as number theory to non-Euolidean geom- 
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etry, to matrix algebra, to algebra in the junior high school. An- 
parentiy the philosophy is that the variety will somehow make eadi 
teacher m the group happy. Instep it 1*4 to a disoonneZwIT 
ful aenes of meetings- ’ 

M d“eW^ “ **“ difie »“y » f thorn, se™,th- 

“dm^-g^de teachers who also teach English and social studies 
Suggestions to improve the diacusskm groups may be numerous. 
I, is obviously important to have a prepared leader and to keep the 

j a r 

up w<mid *——«•»». -*« -* 

As to mathematical topics discussed by the groups having an outside 

nib 1° teacher preparation expected) , the breakdown is as foUows • 

8 8^7 *f h ?“ tic topics; 28 schools, 11 algebra topics;' 

ap^ndkD ?/ m Kh ° 0la ’ 14 <***' t °P i< »' (S» 

breakdown, “other topics,” included ad- 

Zmc r ° 0Ordi ' ,,te <Wrrp«Iw,i% «d 

^h «^^“ “ 8 ’ d,g1 ^ ““P”'*") “ d »*» general baekground 

avasr T,n ee ’ rei * tioM ’ " a ** 

anecial'^nt/vw °,* d ^® ing i hit S* 0 ™*'? doe. not se«n to be of 
speciaJ interest to teachers: The only important discussion tnnw> 

^To'manvof 48 of ****** plan, and £hd 

gwnuetry To many of us, however, it seems aa though geometry is oo 

matwT “ rgeDt , ,m8 ,or discussion ^ut^wS^^Khool 
mathematics curriculum, for the future status of this subjeot it mueh 
more in doubt than that of many other subjects. 

.As to the most heipfn] mathematic^ topics taken up by the dbcus- 
groupe, the breakdown is the following : 12 schools umed 8 arith- 
mteic topics; » echoob, « Jg.br. topics; 8 school,, 8 g^snrtry tTtem- 
and 22 schools, T other topics. (S« appendix E.) ^ ' 


^«ntT«ven percent of the schools in the study reported formal 

mathematics dames as being taught l^te«*er. from wHhinthewdiool 
kjata m; 80 percent, as Uingtan^t by tatohem from onteMeH^mim,] 

•yatam. Baltunors hat la active tammtr pregrun tad rnerMat 
yolmnmom and hdpfni note, to the pertM^*. In CtoT 

«0 Ptatant of the ospeeoe of 

^ to taa^ltaevhm, Ibm, 

** ““"w eondE«t«d by the bmi of the daputmut from 
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?*! to 5 each Wednesday afternoon. Dayton, Ohio, has an 8-weak 
institute paid for by local industries. New York City has produced a 
ajriee of TV lessons in mathematics aimed specifically at teachers. 
This senes is now being used by the State of Pennsylvania. 

As to the shortcomings in the formal w « are 

some of those revealed by the study: Many course titles and deecrip- 
tions are meaningless. This not only makm it difficult for teachers to 
know in advance what they would get in a course, but in addition it 
makes it difficult to report exactly what the affected school systems are 
offering. For example, a course called “advanced mathematics ” is 
furtlwr explained as going all the way through analytical geometry. 
Standardising course titles would be helpful. In that .direction, it 
might be suggested that the use of TV lessons similar to those produced 
ffcw York City be exte nde d to for mal mathematics classes for 
teachers throughout the co untr y. 

Twenty-nine percent of the answering school systems reported 
fiamal courses for credit in methods of teaching given fay someone 
within the system; 40 percent reported these courses given by some- 
one outside the system. Chicago Teachers College has provided TV 
courses for Chicago teachers. The Cincinnati salary scale is tied to 
courses taken for credit. 

One drawback to TV courms in methods of teaching is illustrated 
^y th e dire ction which a certain oourae eventually took. This course 
degenerated into & senes of tficks for directing 4i the right enswen.** 
Perhaps the fault lay in the philosophy mm! background of the person 
presenting the oourae. At any rata, his suggestions for teaching 

mathematics were at least out of date. 

Getting time for formal Hamm seems to be a problem. One school 
syrtean said that its teachers tamed down seminars because they as- 
sumed that one or two meetings a year were enough to keep them up 
feta .m mathematics. Perhaps the solution to this problem liee in 
the following comment from one school system : M It is our feeling that 
to reach all the mathematics teachers we will have to provide inaervice 
education during schooltime* 


Fifty-seven percent of the schools in the study reported 
and lectures on mathematics for the teachers. San Francisco stated 
that lecture demonstrations provide the mat successful method of 
wssroo* education. Certainly it is » shortcoming of this matted 
when it tries to oover too much material. For axampk, one 2-day 

t^ H^would cover the following topics: Ad* 

lOth-grade mithomstia s tot 
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of intensive application to any of these topics ? One echool 

S2^nH > T en ) ed ?w. th “ B WOrfS: “ Mo8t 8 P« lke " ! P™ 861 * **> "“"f 

leas and therefore there are no results in the classroom.” 
m TmoMhc Methods 

School systems were queried about their attempts to improve the 
methods of their teachers. Tim answere disci JT.t47 
recent hold conferencee on the subject for beginning teacher* only 

T ^ “P" 1 * 1 ^ »“d experienced teachei 

on° 8 1“ y wortaho P* ,OT *U elemwtwy school 
. * Cincinnati, Ohio, has an orientation program for begin- 

ng eac r g for the first half of the year. Washington D.C. uses 
Fla°hL “^hMiatics club as a center of conferences. Dade County, 
Fla., has brought consultants in for a day at a time. Doubt and short- 

“ ethod reflected » «• school system’s question: 
^How permanent are revival meetings? Such conferences may have 

up materia ® dl0 ? 1 systems su ^ Gt the use of follow- 

p materials compiled m as practical a form as lesson plana 

fWta Ftiawtd ky fwtirueii 

edition ““"S’V”? moet ”® ful method » of ineeirioe 

educetion in teaching methoda for mathematics teachers consists of 

tw « * ’J’TT f ° llowed ** individual conferences, Saventr- 

ririto * c * TO to** n '* “ Uw reported that au4 

visits are made by people from within the school system, and 16 ne 

cent that these visits occur with someone from outside the school sys- 
tem coming to visit their teachers. Tucson, Am., has re<^ p£ 

^t!^ 8968 of iunior ^ 8dl001 ******* 

for half a day in order that these teachers may visit classes using 

“ ST ^ Sch ?° 1 Mat ^ ematics Study Group or the'unU 

to wJ a- Ilhn ° 18 ( ^ >mmittee on Stho ° l Mathematics and thus be able 
to lead discussions later. This is a valuable ettension of the idea of 

the ^rriZ^ R r: l, \ N - Mex » hm ***« **> chm from 

State department of education. De Moines, Iowa, along with 
other cities reports at least one supervisor visit to each teacher each 

. * n ^^dence, R.I., good lessons seen by the supervisor 
are written up and circulated to all teachers. 

^ So far as shortcomings go, one school believes that the practice of 
» teacher-trainer "ho, in addition to the building supervisor 
also worim with beginning teachers, leads to an undesirable division’ 
^responsibly. Other schools believe that elementary and junior 
high echool teachers who teach many subjects need more supervision 
but often do not get it, since supervisors are told to work only with 
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[Z h Z 7nt» are /“ 11 * time in tbw own subjects. It must be noted 
that the intervisitation among classroom teachers may sometimes be 
more valuable than the usual visits by the supervisor 


Sixty -one percent of the answering schools reported that their 
maemce education program is furthered by a cumculum-plannimr 

S2£l E »,, CaU £ h “ 

D ‘ 11 “’ T«, “ d N. IWc, as well as many 

other cltsea, have recently published eiceUent curriculum* Pitta- 

11118 “ 8 ' ,8lu8ble P* rt °* inserv- 
•oe tmrnng. In Eugeue, Oreg, teacher time is paid for in the 

summer for work on curriculum projects. Charleston, W Va. is 
parting classes for able sUth-grede pupils and «££ li»i„ 
at o^er levels is thereby affected. Without supervision and cwrdi- 
atimiy curnculum-planning programs are impossible and so one 

system - “Weh&vl^lf * em ^* si ? ed b y thia statement from a school 
System. We hive 150 teachers m our system, but no separate mathe- 

matics department Coordination between the curricuhmi aiid in 

sennce eduction is Ucking.” So far as curriculum ^ZuTgZ 

we might well scggest that it should be oigmiiaed arouL nJIwh 

«1 concepts and not thought of as merely s collection of topics, 

measures references to be read, te«hing tricka, and test iteuuT* 


it “Zt-T™* ° f “ the Wu <iy ^Ported this setiv- 

ity. Dallas, Tex., cooperates with both the University of Texas and 

Souften, Methodist Unirereity; J, Syrecose, N.Y., Z sil & 
has univeraity professors teaching in the secondary schools. AibLy, 
N.Y., cooperates with the nearby State college; Townsend. Md has 
worirnd with Tbs John Hopkins UnivereityTwd 

10 P ‘“ * l0 "™ Pregri with 

tlitnlt^r" 1 ^ 01 “OP* 1 ^™ program, is that many of 
the college instructors never go to see the high school classes at work 

do£ w^^thhT r 7 j. to i°”’^“ “° h 0011,188 inBtruc *ors that 
dose work with high school pupils is a part of their obligation 

— - -£2 


Tim problems of inservice education 
Tim administrative and the procedural. 


can be put into two groups: 
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Under the administrative problems five seem of great importance : 
Those of time, money, personnel, location, and supervision. 

First, time must be found for the teachers to t$kn courses mid 
time for the supervisors or instructors to prepare them. The solu- 
tion suggested Imre is that this time be made a permanent part of 
a planned program within a school or school system and that teach- 
ers and administrators accept the principle that inservice education 
shall continue indefinitely in the future and always be part of the 
work of the school and the teachers in it. 

Second, the problem of money. Obvio usly, it costs *rwno#hing to 
provide bodra for teachers, salaries for instructors, or payment for 
preparing special TV programs. This fact will require local budgets 
to accept such a responsibility permanently. 

Third, personnel. Both people to teach and people to attend these 
programs must be found. There are a few college people who have 
the right combination of in tweet sod background in both content 
and methods to be able to appeal to the teachers. Using poor instruc- 
tors has hurt inservice education programs in the past Teachers 
who chooee to take clames not required for every teacher in the system 
must be motivated to the hard intellectual activity involved. Not 
only their natural human inertia, bid; also their traditional practical 
viewpoint, must be overcome . Teachers must realise that although 
inservice education may be of no immediate application in the class- 
room, it may still be very valuable. Hie solution to the personnel 
problem may well be that active leadership most more and more 
from those within the school system. People must be selected to teach 
with this purpose in mind. They must be educated bynho school 
system and much of their regular time must be alloted for the work— 
this ratter than that such responsibilities be given as an 
load. Also, these people must be provided with a budget to carry 
out their work. \_ 

Fourth, the location of courses and co n f ere nces. In many parts 
of the country the location must be considered carefully, since teachers 
cannot be expected to travel long distances to tih> c ours e s and attend 
conferences. As long as such an activity is considered an emergency, 
teachers will put forth great effort, but if it is to be a permanent part 
of their re-education, the opportunity must be brought cloeec to *tem. 

Fifth, the supervision of inservke education must be in the 
of a person trained in mathematics. Superv is ors must not be non- 
specialists and they must net share their time with otter duties as 
happens sometimes when a person who is given responsibility for » 
m athe m at ics inservice program is one whose whole education end 
background are in otter arses. 
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After the technical details of time, money, etc. have been tMken 
oare of, the person in charge of an inserrice education program for 
teachers must decide what methods to use. Let use summarize very 
briefly 10 categories abstracted from aU the foregoing details which 
apply to content and three which apply to methods of teaching. As 
jg&aa increasing the background in mathematical content which 
tej|ttara anew, we have mentioned the following: Individual reading 
by*teachera, study groups with no outside help, di<wjMkiftn groups 
with an outside leader, classes conducted for the teachers, conferences 
and lectures, cooperative programs with nearby colleges, published 
bulletins And bibliographies, consultation with the teachers, work on 
the curriculum, institutes, and workshops. With regard to methods 
of teaching it certainly seems as though general conferences will con- 
tinue for motivation and in^iiration. Also the following will doubt- 
less continue: ot wpervieors to tochers followed by individual 

conferences, mterrisitation among teachers, and finally, but to a less 

extent, formal courses in methods of teaching provided within the 
school system. 


Characteristics of a Desirable Insemce Education 
Procran for Ugh School Matheoutks Teachers 


R. IEMY Ml QtCEN 


IIMUMTS 0F THE ADDRESS 

1. In mathematics we are experiencing a rejection of the traditional 
approach in favor of a modem one. 

2. In order to prepare teachers for presentation of the new mathe- 
matics, the first efforts were directed only to teaching more subject 
matter. Those efforts are now somewhat discredited. 

3. School administrators should provide leadership for modernizing 
mathematics instruction. 

4. Supervisors should carry active responsibility for inservice educa- 
tion of teachers. 

5. School system should provide on-the-job courses for its teachers. 
These courses should concentrate on the specific needs of the school 
curriculum. 

6. Summer institutes and summer schools offer opportunities for in- 
service education. 

7. Television and radio programs provide opportunities for inservice 
education in some communities. 

8. Teachers need careful conditioning before being asked or permitted 
to teach the new mathematics. 

9. School corporations should bear the cost of the teachers’ inservice 
education. 


TIE AIMESS 

Archibald MacLeish opened a recent television play entitled “The 
Secret of Freedom” with the words, “Ours is a strange time in Amer- 
ica.” MacLeish was referring to political, economic, and religious 
thought in America. His words apply equally well, however, to many 
other phases of American life. The technological explosion that has 
taken place since World War H has caused us to reevaluate our usual 
way of life and to seek other, and still better, ways to preserve that 
which we hold even dearer than life. In many instances, brute facts 

have caused us to do things which are strange in the sense that they 
are not usual. 
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Problems in education have much in common with problems in 
(government or problems in family life. It is only in details that 
things are different, in mathematics and science we are experiencing 
a rejection of a traditional approach for one needed by the contem- 
porary mathematician and scientist in order to work on pressing so- 
cial problems. In view of the problems confronting our society, there 
can be no excuse for teaching mathematics in the schools unless it 
encourages our youth to think like mathematicians. Of course, a 
similar statement could be made about art, music, social science, 
science, and any other subject taught in the schools. Schools do have 
their utilitarian objectives, but above all they are working with the * 
intellect of the young people and this intellect must be so developed 
as to enable today’s youth to understand tomorrow’s mathematics. 
Ihis is a primary function of the schools. 

Today s mathematics is somewhat different from yesterday’s mathe- 
matics. Today there is a greater emphasis on solving problems in 
toe large, a more intense March for related structures in various 
branches of mathematics, a desire to solve groups of problems rather 
than seek a solution for a particular instance. Since mathematics 
has changed during toe past few decades, it goes without saying that 
the mathematics of our schools and colleges must change. In the 
schools, many staff members have been prepared to teach the old math- 
ematics. Such preparation is not suitable for today’s teachers. This 
raises a problem for those whose responsibility it is to provide leader- 
ship for an educational program. How does one encourage a staff to 

keep up to date, to rethink a mathematics program, and to build a 
new program! 

The first reaction of many people who became concerned about 
mathematics in our schools was to teach the teachers more mathe- 
matics. As a result, institutes were established whose emphasis was on 
teaching mathematics to teachers. It soon became clear that some of 
these institutes were overshooting their mark. The advanced mathe- 
matics courses offered were not suitable for teachers and in many in- 
stances had little or no bearing on the mathematics taught in the 
schools. The institute courses bore no fruit in terms of the ultimate 
objective: to change the attitudes of the teacher and the way he 
teaches in the classroom. This does not mean that teachers should 
not be taught more mathematics. Indeed, more mathematics for the 
teacher is a necessary step toward improving teaching and the cur- 
riculum, but it is not sufficient As evidence, one need only cite many 
recent college programs whose spirit was not much different from 
that of the high school programs. College staffs know more mathe- 
matics than high school staffs, but the spirit, and sometimes the con- 
tent, was not much different from that offered in the high schools. 
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Now we come to an important question : What ana some of the 
desirable characteristics of a good inservioe program in 
for teachers of grades 1 through 121 

Laafcraftfc 

The schools cannot improve either the curriculum or the inservioe 
program without adequate leadership. Superintendents and princi- 
pals set the intellectual atmosphere in which a staff must work, and 
this atmosphere will condition the attitudes, the working habits, and 
the instructional goals of the staff. No staff can do effective work in 
an educational atmosphere which is inimical to the spirit of education 
ttsrif . Creating the proper intellectual atmosphere is one of the most 
important tasks of an administrator. It is particularly important 
in schools where the drive for academic excellence, social responsibility 
for education, and continued teaming is not so strong as in colleges 
and universities. 

Once having established the proper climate for studv and teaming, 
the administrator is faced with the task of selecting 'someone to do 
the detail work and provide specialized leadership. No inservioe pro- 
gram can function effectively without adequate leadership from the 
supervisory staff. In positions of this type the schools need vision as 
weU as adequately trained personnel. The supervisor must know 
mathematics thoroughly in addition to vital facts about children, 
curricula, teachers, administrators, and administration. The super- 
vista* must know the school system and the ma tthanatice with 

all of its strengths and weaknesses. Without a knowledge of mathe- 
matics he is in the position of hading a staff without a certain knowl- 
edge of where to go. The supervisor must be able to make independ- 
ent judgments concerning the value of certain mathematical topics. 
These judgments cannot be made without an understanding of the 
nature of the subject itself. 

Sdiools ■hould not underestimate the amount of 
knowledge required of a supervisor of secondary mathematics. Al- 
though one should never underestimate the value of a knowledge of 
such things as basic principles of psychology and philoephy, and the 
bamc techniques of supervision, it is also important not to underesti- 
mate the need for a knowledge of mathematics. Ail the values that cite 
expects from the mathematics classroom rest on a sound 
program. Such a program cannot be developed by one who is insecure 
about the mathematical principles to be taught 


A program for the improvement of teaching and the development 
of a sound course of m at hematic al instruction will have as one of Us 
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components course* of instruction for which the teacher may enroll 
while teaching. These courses can be divided into two categories : 
those taken for credit toward an advanced degree and those tahew to 
fulfil 1 requirements for advancement in salary. Of couree, these are 
not mo to ally exclusive categories. 

Courses offered by collegiate institutions for credit toward an ad- 
vanced degree are beyond the control of the school system, as they 
should be, and their basic purpose is to advance the knowledge of 
the teacher in his speciality. 

Courses sponsored by the school itself are quite another matter. 
They should be highly practical in nature — practical in the sense that 
they discuss mathematical ideas that have their roots in the courses 
being taught to the children. Tho.se are the courses that teach the 

same algebra in mach the same way that it should be taught in the 
8th grade, for example. However, there is one important difference. 
Presently, the spirit and the content of this course is undergoing a 
change. Perhaps it would be safer to say that the change is being 
strongly recommended. The room in first-year algebra should be 
taught to the teachers with the spirit and the organisation of ideas 
demanded by present-day mathematics. It should strere fundamental 
ideas and, fellow these ideas through the 12 school grades in order to 
give the teachers a better grasp of how certain ideas pervade mathe- 
matics. Too frequently such fundamental concepts as functions, 
strotegiei of proof, relations, transformations, deductive systems, the 
real number system, and other basic matb^iatical ideas are too 
vaguely understood by the teachers. Three are the ideas that the 
on-the-job courses should oover thoroughly. They should be dis- 
eased in the light of contemporary mathematics, but always keeping 
in mind how they can best be taught to the elementary or high school 
Pupil. 


In 1908 Felix Klein published his famous book, “Elementary Mathe- 
maties From an Advanced Standpoint.” Using this title as a guide, 
one oould best describe the spirit of the on-the-job oourere for teachers 
by calling them “Advanced Mathematics From an Elementary Stand- 
Or perhaps “Elementary Mathematics From a Contemporary 
Standpoint” might be better. Whatever the title, the basic motivation 
ffldear. Them courses must help the teachers reorganise and modern- 
im the mathematics that they teach. Also, they must provide the 
proper m at hem a tic al spirit from * which good 
Granted dial teachers have the time to take such bourses, there are 
few better ways to improve the teaching in th e 
It would be mil to dwell for a bit on t}» prahkm^ <vf the fl«»na»>tty y 
school regarding inservice courses. There is no greater used in the 
educational system than the need to provide an adequate 
Udground for the elementary teacher. The coUagrn here been 
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seriously negligent in this matter. The schools must teach, on an in- 
service basis, that which the colleges should have taught Many ele- 
mentary school teachers have obtained their teaching certificate with- 
out taking any mathematics lieyond that required by the high school. 
As a result the mathematics program in the elementary school is suf- 
fering. It is largely conceived of as a computational subject taught in 
order to enable our future citizens to check the grocery account or to 
see that the bank balance is correct. It seems hardly possible to find a 
better means to kill the spirit of mathematics. To remedy this situ- 
ation, the elementary teacher must be introduced to modem arithmetic, 
certain fundamental ideas of geometry, number theory, and algebra. 
For the present, the schools must do this, and it must, be done through 
inservice courses. 

The problem of staffing inservice courses can be difficult* In some 
cases nearby college staffs can be used. However, the college instruc- 
tors who can teach the kind of practical course described in this paper 
are few and far between. It is difficult for anyone to teach a good 
course for teachers without having had considerable experience, (each- 
ing school mathematics. It is in this role that an adequately trained 
supervisor can be of great sen* ice to the system. A supervisor whose 
leadership role is recognized and whose knowledge of both mathe- 
matics and the classroom is respected by the teachers' can be worth 
his weight in gold to any system trying to improve the mathematics 
taught in its classrooms. Too few supervisors can perform this func- 
tion for the schools. \ 

StMMf Ittttartn mi tcfcoois 

Using vacation time for attending shimmer school is a well known 
means for teachers to get inservice education. Mathematic* teachers 
have many opportunities for their summer’s educational activities to 
be financed through attending institutes sponsored by the National 
Science Foundation, or by various companies such as the Shell Oil Co. 

If the schools are to get the full value for money invested in ad- 
vanced education, some control must be placed on the kind of courses 
that may be used for credit It is common practice for teachers to 
acquire a master’s degree without taking any courses in the field of 
their major teaching assignment Most certainly, this is not a desir- 
able situation. Mathematics teachers should not be given an advanoed 
place on the salary scale for a degree earned outside the field of mathe- 
matics. While it is true that many of the courses taken to earn a non- 
mathematics degree are valuable, yet it can be hardly be imagined 
that a concentration of courses in administration or supervision could 
be entirely fruitful in producing a better mathematics teacher. It is 
entirely reasonable and proper to require that mathematics teachers 
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take at least one-half of their courses for salary advancement in mathe- 
matics. For elementary teachers, schools must require that courses 
l»e taken m various academic departments in order to strengthen the 
academic backgrounds of the teacher. Most certainly, the real teacher 
is the teacher who is learning. The teacher who has stopped learning 
more about the subject taught is the teacher who has ew^vl to be 
effective in the teaching situation. 


Till risk* mi tail Programs 

For some systems, it is entirely feasible to use television and radio in 
an effort to reach large numbers of teachers. The posibilitit* of tele- 
vision have not been entirely explored in tbe maerviee education of 
teachers. Frequently, television is used as a means to teach more 
children with fewer teachers. It might well bo that television can be 
used effectively to produce a change in the mathematics taught in tbe 
schools. 

The schools have a serious problem in obtaining well-qualified 
supervisory personnel for the schools. The task of obtaining well- 
qualified teaching personnel for telecasts is about equally great The 
telecast teacher must be well acquainted with the newer trends in 
mathematics, and furthermore he must lie able to adapt the newer 
mathematics to c^ssroom use. This is a large order for the schools. 
We desperately need people who have a command of mathematics and 
who are master teachers to demonstrate teaching methods and the 
newer mathematics for our schools. Television has great possibilities 
for improving the practice® of the schools but it must be used wisely 
and with the proper teachers in charge. 


Bo**4»ry Coaftioas for liservice Uacatk* 

While working with a group of people for fundamental changes 
one must keep in mind that certain boundary conditions must be satis- 
fied if an adequate solution is to be achieved. It would be well for any 
supervisory staff to keep these conditions in mind. 

In tbe first place, the educational background of the staff at- time 
t**t, must be given due weight In many school systems the teachers 
have taught the older type of mathematics for many years. The newer 
courses demand not only a change in organization but also a change in 
method and content Introducing new courses into the curriculum 
without some thought as to the change in spirit may consist of only 
a change in nam e and not a change in fact Schools contemplating 
a change in courses should make adequate plans for the change by 
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establishing 'an intensive inservice program. This program ahnnl^ 
give the teachers the needed background for the new courses and should 
supply the mathematical and psychological reasons for the change. 
Without a carefully planned program, the introduction of new ma- 
ten^] into the classroom might well end in disaster and prevent sub* 
sequent change. 

In the second place, the supervisory staff must take into account the 
rate at which changes can be brought about without creating educa- 
tional chaos. Forcing changes may endanger the whole move for 
reform. It might be well to introduce changes in a very limit ed wav 
during the first few years. In such cases the inservice courses should 
be closely linked to the changes being initiated in the curriculum. For 
example, some schools might introduce reforms in first-year algebra 
without m a king any changes in senior high school mathematics. Other 
schools might have a staff capable of absorbing changes at a more rapid 
pace. The supervisory staff and its advisory committees must estimate 
the rate at which changes can be brought about. 

Chi the other side of the coin, the supervisory staff and the adminis- 
trative staff must exercise their leadership functions. Changes and 
efforts to produce changes cannot be left to a vote of the fashin g 
group. leadership implies a responsibility to present issues to the 
teachers. loaders cannot wait for the drive for reform to come from 
the teachers. They must continually create conditions that tend to 
move the staff forward. Because of these leadership obligations, the 
supervisory staff must be strong. 

Schools must make haste slowly, but they must make To 

make haste the schools have a responsibility for providing conditions 
which are favorable for making haste. 


MaxHzkg liservk« Efforts 

In this day and age very little of value is attained without spending 
money and, unfortunately, sizeable sums of money are frequently 
required to get the things needed to provide the best educati onal pro- 
gram for bur youth. To provide a good program in 
and science for the pupils in our elementary and secon dar y schools 
will cost money. It may even cost the schools as much money as they 
spend for driver-education programs, or even as much money as they 
now spend to field 11 of their best athletes each week on the football 
field. Under present conditions, there is great danger that the schools 
will expect teachers to reeducate themselves at no cost to the taxpayer. 
This is not a feasible position to hold. 

In view of our present situation, schools must break with the tradi- 
tional patterns of teacher education. Four years of oollege education 
with a sound mathematics major obtained 20 or SO years ago is not a 
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secure baas on which to embark on a new mathematics program. 
Furthermore many of the very recent college graduates have been 
trained in rather traditional fre shmen and sophomore c olleg e mathe- 
matics courses. These teachers need courses not now provided by 
many educational institutions. There is only one answer. The schools 
must provide the courses at their own expense. 

It he schools have been de m a n di n g that teachers perform an inhntny» 
task, They expect a teacher to teach five or six Jfimrao a day and 
care of many extracurricular activities in their “spare” moments 
Under these conditions, it is almost humanly impossible for teachers 
to stay abreast of the times in secondary mathematics. Because of 
* traditional workload for teachers and some outmoded concepts 
of lecher education, the schools have found themselves confronted 
by a demand for reform for which the teachers are not prepared. 
Administrative techniques must be further developed to prevent this 
impasse from happening again. 

Those administrative techniques that have been found useful for 
reeducating teachers \an be enumerated. For the most part, they 
are w known devices for encouraging teachers to give more thought 
to classroom problems. They can be adopted with varying amounts 
of money needed to introduce them, or to support them, over a period 

of years. The following are some of the better known devices for 
mservice education : 

1. Financing summer school* for teaehera. 

2. Financing inserrice course* for teachers. * 

8. Providing released time for seminar*, inservice courses, and educational 
meetings. 

4. Strengthening the supervisory staff. 

5. Making better use of educational television. 

6. Encouraging teachers to apply for financial support to attend academic- 
year and summer Institutes sponsored by various agencies. 

7. Paying premium salaries to teachers who have advanced degrees In 
ma t he m atics. 

8. Requiring that advanced training to be taken in the teacher”s field of 
specialisation. 


Other measures for keeping the staff up to date can be developed also, 
since the foregoing list does not exhaust the possibilities. However, 
the one characteristic common to all methods is that they cost money! 
It should not be otherwise. Commercial and business concern* expect 
to spend money to educate their staffs. Schools should expect todo 
no leas. 


Present conditions relative to science and mn*h«n *ri ffl should serve 
as a lesson to the educational world. We have been lulled into an 
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educational sleep thinking that mathematics will always be the math- 
ematics of Euclid, and that Euclidean geometry will always hold the 
place of eminence it has held since the days of the Greeks. But the 
truth is that mathematicians have drastically changed their ooncept 
of mathematics during the past few decades and that, in a sense, they 
have changed their concept of how to attack mathematical problems. 
This changed concept has caught our schools and colleges in a deep 
curricular sleep. They were not anticipating the change and were not 
ready to cope with any -change in their concept of the goals of 
mathematicians. As a result, staffs are not adequately prepared for 
the needed changes. ^ 

The lesson the educational .world must learn from our present ex- 
perience is that we must always be ready for a change in the mathe- 
matician’s concept of his subject and, with the rapid rate of growth 
of the subject, it might well happen that in the next 60 or 100 years 
schools will again be called upon to bring their teaching up to new 
standards. Knowing that this is likely to occur, the schools must 
not be caught unprepared a second time. T^ avoid thin, ther e 
be but one answer, namely, adequate inservice education provisions 
for the teachers. In effect, the schools must provide schools for their 
teachers and make the necessary expenditures of money and time to 
encourage teachers to attend them. It has often been said that learn- 
ing is a never-ending activity for the human being. Most certainly, 
the good teacher and the good teaching staff will never cease learn- 
ing; in particular, they will never cease learning mathematics. It 
cannot be otherwise, for how can a teacher instill the love of learn- 
ing if the teacher does not know what it means to love learning suffi- 
ciently to pursue it constantly ? 
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1. Regional conferences of high school mafia— teachers should 
be organized in order to examine and discuss the evolving new content 
of the subject. 

8. Some military officers who have strong backgrounds in mathe- 
matics might be prepared through inservioe programs and engaged 

to teach in the publio school* The same applies to mothers whose 
cimarm have grown up. 

8. Teaching machines, tape-recorded lessons, and television-film les- 
sons are useful teaching aids. 

4. As a means for improving teachers’ competence, they could be 
sent to graduate schools and teacher institutes, with the tuition paid 
by the teachers’ school. ^ 

6. Local colleges and Stats departments of education should be — n«d 
upon for assistance in fo rmul a ting and conducting inservioe adw— ty*? 1 
programs, 

6. State-approved colleges and universities should be encouraged to 
establish appropriate correspondence courses to th e pat+iw^ r 
needs of mathematics teachers who cannot attend campus classes. 


This discussion group decided to report according to the following 
plan: 

1. Idattfjr the probtem situations which snail srhonle Qyw m 
aad conducting tneerrtco profruaa tor teachers of mathemat ics, 
i Boggeet possible ways and naans by which snail schools can develop In- 
mrrko math— a ti cs programs and/or strengthen and improve those el- 
reedy In operation. 

The problems on inservke education enoountared by small schools 
or mall school systems may also be encountered, to a lesser extent, 

*4 ^ ****** '**’**' Sw* m***n as the lack 

of wlequate funds, efficient personnel, program flexibility, proximity 
edUaspm. and. ether feofm* are present to a greater degree in 
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small schools thhn they appear to be in medium size or large schools. 
With this in mind, the group has focused cm problems as they exist 
in snail schools, and has given illustrations of possible solutions 
geared to problem situations in these schools. The problems identi- 
. fied, and the solutions suggested do not necessarily preclude some ap- 
plicability to the larger schools. 


TlEltfWT 


Problem Situation 1 . — Lack of understanding by teachers and ad- 
ministrators that there is an imperative need for extensive reeduca- 
tion and that additional content covering the newer concepts of 
mathematics must be learned. 


Suggested Solutions . — The group’s discussion on the first problem 
situation which they identified resulted in the following suggested 
solutions j 


L Identify knowledgeable persona in the field of mathematics to pres ent 
the nature of the problem, data, and materials to mathematic* teachers 
and other faculty members, including superintendents and principals. 

2. Establish regional conferences sponsored by such organisations as State 
mathematics associations, National Council of Teachers of Mathemati cs, 
Mathematical Association of America, American Mathematical Society, 
State colleges and universities, and State departments of education, in 
order to examine and discuss the evolving new content in mathematics. 

8. Promote programs which provide for the study of the evolving new 
courses in mathematics at professional institutes. State conventions, and 
meetings of school administrators. 

4. Read and circulate among mathematics teachers the newsletters and 
pamphlets Issued by groups now sponsoring curriculum revisions. 

6. Provide mathematics teachers with adequate supplies and equi pment for 
lnservice programs. 

5. Urge the establishment of a clearinghouse at the area college to provide 
services and faculty resources to assist school mathematics teachers in 
finding solutions to their professional problems. A college staff member 
should he as signed by, the college to discharge this responsibility. 

Problem Situation 8 . — Absence of a well-defined mathematics cur- 
riculum K-12, designed approximately according to content and grade 
placement. 

Suggested Solutions . — Five suggested solutions came. out of the 
discussions on the second problem situation : 

1. Basra mine’ local mathematics -errlculums in light of current proposals 
by groups such an the O ommia a ku on Mathematics (College Entrance 
Examina t i on Board, Box 088, Princeton, NX), University of Illinois 
Committee on School Mathematics (University of Tlllnoia Proas, Urbans), 
School Mathematics Study Group (Drawer 260C-A, Tale Station, New 
Haven, Corns.); University of Maryland Mathematics Procram (Col- 
lage of Education, University of Maryland, College Park, Md.), and 
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otta-s. Organic local, comity, and State study groups making maxi, 
am use of college, Bute and other professional coneuka nta. 

* 'Of* “* 0,Ktar y Bch0 ° 1 - «tebU8h a profeeskxml mathematics Rbrary 

hrThf 111 * b0 ° k !f nd lMtnicdonal materials such u those recommended 
oy the groups above. 

1 E °^° f **‘ " d PWldPOtlon ta loci Sftt, ul N.tlon.1 

professional mathematics organiiations. 

4 ‘ ^ StUd7 U !® ®**“ lne8 “ d other Publications of professional 

f n^^r < ^J > ![!! mni * a . tlOI “’ < * P * ciallr th0se Published by the National 
Counrfl of Teachers of Msthemstles (1201-lflth Street NW, Washington 

* ffTY! laten(Aoci Stations of teachers, specially to 

schools where experimental projects In mathematics are underway 

Problem Situation J— The need for continuous anticipation and 
study of the emerging curriculum patterns in mathematics. 

Suggested Solution.— The group arrived at one overall suggested 
solution for the third problem situation : 

Obtain evaluation reports of the pilot projects proposed by the grout* 
named In Solution 1 of Problem Situation Z ** 

Problem Situation i— The inadequate preparation of many cur- 
rently employed mathematics teachers not only for the traditional 
content of the subject, but also especially for the emeiging content. 

t Soluit0n *-— The group’s hve suggested solutions for the 

fourth problem situation follow below : 

L tea ° her8 40 ippi7 tor «KboUr*hlps to attend 

8ds^lS^J!Jf ?’T aer maU>Mliatt <» tustitutas of the National 
Science foundation and those sponsored by private Industries. 

Z Reed and study the 24th yearbook (‘The Growth of Mathematical Ideas. 

yy?* 1 OOUDC11 07 of Mathematics! 

la eoracUs 28d yearbook, “Insights Into Modern Mathematics,” 
may be used as a supplement to the study of the 24th.) 

' 1 ” ? *T“ * rww * “• “'"I* toocstoptol to 

• pratodaial Button, tic llbcrj In Solution 2 of Froblm Situation 2. 

to *“~> — »™ or tacrtc workshop, 

hr tod to>Op. ptacrf 

‘ • , “ ot “• 

Ilck of iratn,ctor8 * °° i,6ge ° nc *“p“ 

Suggested Solution*.— The following suggested solutions for Prob- 
lem situation 5 represent the group’s thinking: 

L *J* Po«lblUty of having visitations by repreeentetlves of the 

^^^^ri^ CUt,0,1 * An “ rlC * ^ 

7°?* >0d , HZ 8tat ® of education to provide 

eon»utatlvQ »< n Ic es and visiting iwh u w t» «»i t he ma ti c * 
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8. Stacrarai* continued cooperation by the State department of education 
and the U.8. Office of Education in supplying consultative eerrica a 
4 Urge college administrator* and beads of college depart . 

m«»<» to recognise that an emergency exist* and to allow member* of 
the mathematics departments to take on additional workloads in in- 
smrice programs, with appropriate compensation. (Intelligent die 
cretion in taking any each action is of conns re commended ) 

Problem Situation 6.— Insufficient personnel having the enthusiasm 
and dedication necessary to promote inservice education for mathe- 
matics teachers. 

Suggested Solutions.— Five suggested solutions to the sixth prob- 
lem situation emerged from the group’s HiaonasiAnn ; 

1. Encourage the State department of education and coll«es to prepare 
and distribute to schools lists of competent personnel baring enthusiasm 
and dedication, who would be available to promote inserrlce education 
for mathematic* teachers. 

2. Urge teachers and administrators to write to the State 1 

edncation for lists of competent advisory personnel. 

8. Appeal to directors of college and university extension sarrtew for help 
in identifying problems in the mathematics curriculum at the local 
leval, and invite their attention and help Is promoting and sponsoring 
inservioe education. 

4 Utilise the talents of many people in supervisory ways for promoting 
inserrlce edncation. 

5. Enlist toe talents of supervisors who show dedication to the came of 
insarvice mathematics education. 

Problem Situation 7.— The need for reexamination and gradual up- 
grading for permanent certification of mathematics teachers. 

Suggested Solutions. The group suggested four anlntapna to roe ef 
the seventh problem situation : 

L Promote cooperation among the State department of education, colleges 
and univereitlee, teacher -education groups, and professional -standards 
groups for the purpose at meeting the problem. 

2. Kmph sa is e in e er v l ce education programs as a - by which math* 
mutim teacher* can become qualified for permanent certification. 

8. Baoowat* perm^aeaffiy certified teacher* to continue their atady of the 
evolving new materials in mathematic*. 

4 Encoarag* college*, during the carnet emergency, to assist In eerttfica- 
tkm Upgrading by providing credit courses particularly sotted to the 
<* ®*th«natics teachers, even though these courses are not at the 


Problem Situation 8 . — The lees- than -optimum use of mathematics 
teacher*. 

Suggested Solution *— The discussion group had one general solu- 
tion to offer for Problem Situation 8 : 

» r, 
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Problem Situation 12 came out of the group’s discussions: 

*• W * ys and mean * <* adaptluR teaching and administrative 

szjess: •*’ te “* * wuu - - ■ 

1 2z^S2i£22 fc , ° — — — to — « 

AvWem Situation IS. — A shortage of well-prepared bt oK school 
nudh«,^« t«ch«s to teach the evolving ne-lSbjS uStTTd 
dc^^L. '** t ** Ch< '" to give the neoes^ inservice educe 

"2C Thr “ "«g«*tod solutions of the discussion 
group for the 18th problem situation are the following : 

1- Employ retired military peraonnel who hare the necaaaarr 
in matbemaUce and who hare taken trainli* to tmeb 

* '*T chadn * *«>wn op. Train these women 
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1. Local school systems should take leadership in providing for in- 
service education teachers. Present practices reflect a transitio nal 
stage between initial orientation and intensive study. Emphasis 
should shift away from orientation to intensive study of specific 
courses and their underlying mathematical concepts. 

2. The local superintendent should take responsibility for the «n- 
tinuance of the inservioe program as well as for its initiation. 

3. An essential provision for successful inservioe of teachers is em- 
ployment of a qualified coordinator. 

4. General plans for inservice improvement should be presented to 
all teachers of a school system at a meeting. 

5. Seminars on subject matter directly related to the mathematics 
to be taught in school classes are valuable for inservice improvement 
of teachers. 

6. Teachers should be given the opportunity to observe a master 
twu.h at work in the classroom as he presents the new material. 

7. Teachers should be guided in reading about content changes and 
improved methods of teaching. 

8. Local industries may be solicited for assistance in providing fa- 
cilities for inservice improvement of teachers. 

9. Teachers’ salaries should be increased as a means of keeping the 
teachers in the profession and of encouraging them to undertake self- 
improvement 

10. As a means of becoming informed about the applications of mathe- 
matics, teachers should be encouraged to spend summers working in 
industries and research laboratories. 

11. National Science Foundation institutes and similar programs ef- 
fectively supplement local programs for inservice improvement 

12. College credit courses given to local groups of teachers can ef- 
fectively contribute to inservice improvement 

13. A traveling consultant from the mathematics staff in the State 
department of education can assist in inservioe improvement 

14. Correspondence study courses are a means of inservice improve- 
ment of teachers. " 
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15. The following or similar topics could make up a program of on 
mmuts lectures provide *me orienution ind £ 

mrrioe education for mathematics teachers : 

A new look at the mathematics erf grade* 10, U. 12. 

Mathaniatlcal content for grade* 7 and 8. including number base*. synmm 

Arithmetic and Its generalisations. 

Geometry and atatistlcs for grades 7, 8, 9. 

Sets-— basic definitions. 

Sets in elementary algebra. 

Deductions and structure of a first course In geometry 
The use of coordinate* In a first coarse In geometry. 

An Introduction to abstract algvbni. 

Mathematics for grmda 12. 

P,rtid P“ ted . in “»®« or academic-year in- 
hawlLZri* ^ “ opportunity to put into practice what they 

i? , v ^ Tlu ** ananas *iU help the teachers to grow and 
will also benefit other teacher* in the same system. 

IT Lecture programs financed by the National Science Foundation 

t, " ? ' A*oci^„„ ,1m erica are!!, 

effective means of inservice improvement of teachers. 

tkkpnt 

Our school systems, as probably never before in their history, are 
facing the unman* taak of finding and retaining qualified n LdhT 

I^f^Sth ^ are l T < 'a Witi ** "* pidly birth 

rate of the 20th century, with the preening demand of government 

business, and society to teach more mathematics, and wiS the rapid’ 

•ty^mTn^Ti *!“ problera of pereoMeI . <*h«l 
fiyetems need to look to teacher lnsemoe education. Present practices 

m nservice education reflect a transitional stage betweeThd bd 

orientation and intensive study. A few youaiTit 

to help teachers recognije: (a) The existence T recommendation! 
such as those of the College Examination Board’s Commission on 
Mathematics, and (J) the increasiiig development of experimental 

f of niinois Com. 

Soho®' Mathematics, the University of Maryland program 

Stud^lp 81 “ d ** P"*™” of *• S^ool Mathematics 

whi!*£ ““T™^ 69 h V® P**^ ftron « 1 > ibis era of orienution in 
whieh it is of primary importance to help teachers understand the 

mawnals. Orientation is an important first eteo in anv 
rimmtion program, but the primary emphmn. a^L shift es^£ 
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as possible to intensive study of specific courses and their underlying 
mathematical concepts. 

Not only does the inadequately prepared mathematic* teacher re- 
quire inservioe education; but also the experienced teacher, who has 
not attended a college mathematics class for a number of years and 
is therefore only vaguely aware of modem mathematical' develop- 
also requires iusemoe education. 

The principal responsibility for providing an i riser v icy program 
rests with the local school system. Each local syMam has its own 
unique problems, which it is more interested in solving than are any 
other institutions or organisations. The local board of education 
must therefore take the leadership in setting up and carrying through 
an adequate inservice program for its mathematics tochers. The 
superintendent, as the board’s professional executive, needs to his 
conviction and enthusiasm for such a program clearly evident to the 
board members, who will be asked to approve the policy framework 
to the program ; and also to the administrators, supervisors, and 
teachers, who will be directed to carry out the plana These latter 
must understand, first, why the program is needed and, second, what 
ia each person’s reeponsibilty for its successful execution. 

The leadership of the board of education and the superintendent, 
although absolutely necessary to initiating the program, becomw 
even more crucial in the continuing operation of the program. The 
principals, supervisors, and mathematics teachers will react immedi- 
ately to any diminishing interest on the part of the board and super- 
intendent, and the program will soon become without substance. 
Discouragement and frustration will be the teachere* lot. 

Obviously, insernce teacher education can be carried out in different 
ways. Among those ways are the following three: 

1. The local ayrtem may Inaugurate a procram which doe* not require 
cooperation from any State or National orjanlMUou. 

2. The procram may depend upon cooperation with the State department 
of education of a State or lore] institution of hijrber education. 

4. The program may depend on or uae the cooperation of national group* 
and organise tlona. 

Laca^r ItMgvaM Pitfraai 

T^ie inservioe education of mathematics teachers should begin at 
home, that is, in the local school system or region, without necessarily 
shaking participation from National or State agencies or from col- 
t 1^8*8 or universities. No one plan can roe$t the special needs of 
every local group of mathematics teachers. Local groups probably 
differ as much in their readiness for improvement in mathematics 
education as do the children in a heterogeneous class of Tth-grade 
m at h e ma tics. 
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On the Msunption that the local oommnnity, its board of education 

to ^d° n^n'*? l0 K?’ “1 &<> t ‘ vi ‘° r ‘ o1 themaelrre’ 

*p ^ ^ { ° r “* rTit * ’ dU “ ti0n ’ «**» «»f* 

w^P^l't"*!.' 8 * mpl °y n)mt o{ * »wheraiti« coordinator 
. "* 0 WU spark f teacher Interest and partition in «, improvement 

h^Tt^i ^ T thr0Ugh cont “ uo “ly- The coordinator most 
• on » mL as superior preparation for his tank. He must 

t t udran ,r,d «-"** *-d>« »<i t«ch' 

ing, administrators and administration. High on the list of such 

^SSSSTiS? ^ depUl “ d b "* dth of h “ ™ d »' 

’V" *»* **« preparation of the coordinator in matho 

centa^u^ 00 d '* amiD K .ith the mathematical oon- 

cepes neorosaryfor implamenting programs of such uati orally known 

groups as the commission on Mathematics of the College Entranoo 
Examination Board, the School Mathematics Study Group, the 
university of Illinois Committee on Sohool Mathematics, and the 
Imivsmty of Maryland MaUwanatics Program. 

There are severe! orgnniiati.mal aid* which the coordinator can 
uto to further the macron education of the teachers. 

aid “ *° Md of tho mathemaUcs 

Wh f her or not t}u -y otTguuzed in departmental or inter- 
epartmeutal gnmpA, At these meeting* there might be presentations 
improving or modernizing cumeulums, lecture on 

mathematical topics, and group discussions (with or without panels) • 
of <mrncuhim proposals, mathematic^ concepts, and teaching pro- 
cedurre. FUma showing proper presentation of new mathematical 
or teaching demonstrations might be used. At most of these 
"jrefengs the coordinator should pnoride the leadership, but be should 
also utilize teachers' con tribe tions, 

A second promising procedure is the use of seminars conducted by 

*reodm7 school oourea The adranUge of concentrating -on one 
course instead of Beyeraf is that there will be lees chance of tearhers 

coming to know ooJy -a Uttle bit about a lot of things” 

nwn^nara ihould not be condurted by means of leotnres alone. 

t ? dic * te8 t “ ch <™ appreciate auoh 

t^rhmgprooedurse ea : Gaging the pans of instruction by periodi- 

th i ng questions to tho group end requesting questions from 
Aet^^rej^deqnatoly reriewing the baekgr^nrodrffor the 
™. Prere^ng a rigorous presentation with an intuitiys, 

m^ya tad^ approach; using many illustrations from school matC 
matics snd daily life! «ang visusl praorotation aim the blackboard; • 
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assigning problems and dealing with them at the next meeting of 
the group; and giving references for supplementary reading and 
study. 

A third practice that has much value is to provide released time 
for teachers during the school day to observe a master teacher 
demonstrate with school students the teaching of experimental course 
lessons. If the master teacher can follow the demonstration by dis- 
cussing with the observers the rationale of his teaching acts and 
can answer questions, the benefits to the observers will be increased. 

Another type of experience that will improve the teachers’ inserv- 
ice preparation is the provision, at frequent and regular intervals, 
of released time during the schoolday for group meetings devoted 
to the study and development of the mathematics curriculum. 

Group meetings are important in these times, when it is not un- 
common for changes to be made in one part of the curriculum with- 
out reference to what precedes and what follows. A curriculum that 
has yawning gaps and excessive overlapping is a poor curriculum. 

Finally, having mathematics teachers at different grade and sub- 
ject levels look at the curriculum as a whole is more likely to develop 
group solidarity and an esprit de corps than sole reliance on sporadic, 
individual experimentation. 

Membership on a textbook selection committee is one method of 
providing a teacher with a knowledge of the new content and ideas 
in mathematics. In order to judge the relative merits of a number 
of competing textbooks, the teacher must become acquainted with the 
mathematics contained in each of them. Since an increasing number 
of books are being produced, frequently embodying many of the 
proposals of the various study groups working in mathematics, the 
teacher often must do some independent study if he is to make an 
intelligent appraisal. The natural consequence of this is to broaden 
the teacher’s knowledge and understanding of some of the new 
trends in mathematics. 

Many teachers unprepared to teach the new concepts of mathe- 
matics which are beginning to be taught at the secondary level are 
handicapped because they do not know what to read and study in 
order to correct their deficiencies; or, if they know, they do not have 
readily at hand the requisite source and reference materials. Hence, 
it is highly desirable for each school system to provide guides for 
individual teacher reading in mathematics. To be of maximum 
benefit, such a guide should include specific references and should 
list the topics recommended for study. If this program is to be 
really effective, each school system should provide and have *hia 
reference study material readily available. 

Federal and State support for improvement of science and mathe- 
matics education has been growing and is very helpful, but, as al- 
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ready emphasized, these efforts alone cannot do the job. More basic 
to the success of the overall program is local support, and one very 
effective method is to interest local industries in supplying expert 
assistance or financial aid— or even both, if possible. Support from 
local industries would undoubtedly be a powerful stimulus for local 
teachers to participate actively in the program. 

The low salaries of teachers compared to the salaries of other 
professional persons have been well publicized. In mathematics it 
is well known that many competent teachers have found it necessary 
or desirable to change to better paying occupations. One of the 
ways to increase the salaries of teachers and thereby to help keep 
them in the profession is to employ them on a contract covering more 
than the customary months of service. This additional time could 
be used advantageously for curriculum development and inservice 
education. The increased knowledge and proficiency gained by the 
teachers and the resulting benefit to the children would amply justify 
the additional expense. 

A common complaint about the teaching of mathematics is that 
it is based solely on the knowledge that the teacher has gained from 
books and from formal education. Too often teachers art unfa- 
miliar with the applications of mathematics to science and industry. 
An excellent remedy for this lack is for local industries which use 
mathematics in their engineering, production, and research processes 
to employ mathematics teachers during the summer months. Not 
only will the teachers get new insights into mathematics and how it 
can be applied, but the experience will likely provide the stimulus 
for further study as the need becomes evident. Furthermore, the 
teachers will be better able to motivate the pupils as a result of being 
able to speak from direct experience rather than from hearsay. 

Cooperating Programs 

The necessity for national upgrading in any specialized subject 
like mathematics is usually a reflection of the deficiencies existing 
at State levels. The responsibility for correcting the deficiencies is 
therefore primarily the task of the State department of education and 
local school districts. 

In fulfilling this obligation, the State utilizes its own special offices 
in the particular field, the local resources of trained personnel in the 
subject, and the existing professional centers of education whose 
work will insure implementation of the program in the future. 
National assistance in the form of Federal funds, materials, personnel 
training, etc. is intended to supplement and not to substitute for in- 
dividual State initiative. The following cooperative activities on 
asnw—m — b 
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die State level can reasonably be expected as the first steps for improv- 
ing the mathematics curriculum. 


I he State and private institutions of higher education, with com* 
petent professional mathematicians, are in a position to train teachers 
in various mathematical fields. Special courses must be carefully 
planned for those teachers whose background education did not in- 
clude the elements of today’s mathematics. For those teachers who 
have recently graduated and who possess some familiarity with the 
new mathematical concepts, advanced courses should be developed 
to supplement their college work. 

College credit should be given for the mathematics courses for 
teacher insfervice education. However, since many of these courses 
will not be listed as regular offerings for the usual M.A. and M.S. 
degrees, the credits can be applied to degrees such as the “master of 
arts” or the “master of sicence in the teaching of mathematics” 
(MAT, M.S.T.) . In special cases, where individual colleges do not 
give credit, the State department of education could recognize the 
courses as fulfilling some of the certification requirements.. 

Instruction could be held on the college or university campus. In 
some cases it might be preferable (because of the distance or time 
element involved) to have the instruction in one of the centrally 
located buildings of the school system. In 1958 and 1959 Montclair 
State College (New Jersey) provided ten 90-minute lectures for 
teachers of the schools belonging to the Metropolitan School Study 
Council. These were curriculum-survey sessions. The program is 
briefly described below in order to suggest some of the specific topics 
that can be covered in such sessions (undoubtedly there are many other 
topics of equal value) : 

1* Orientation, a new look at grades 10, 11, and 12. 

2. Mathema tic a l content for grades 7 and 8 including number systems 

of numeration, modular arithmetic, and programs for average and 
below-average students. 

3. Arithmetic and its generalisations. 

4. Geometry and statistics for grades 7, 8, and 9. 

5. Set* — basic definitions. 

6. Sets in elementary algebra. 

7. Deductions and the structure of a first course in geometry. 

8. Coordinates in a first course in geometry. 

9. An introduction to abstract algebra. 

10. M at h e m atics for grade 12 (preparation for calculus). 

The above-mentioned orientation program was accompanied by an 
inaervice study program that consisted of 6 full days during which the 
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teachers worked on materials for classroom use. The sessions were 
held on schooldays spaced at intervals of about 2 weeks. The teachers 
were released from their classes for this study program. 

CfftJficate-ReMwai Cmtm* 

Problems of teacher certification are frequently local, varying 
greatly from region to region. One immediate use that can be made 
of the special credit courses in mathematics is for certificate renewal. 
An attempt should be made to require credit courses for certificate re- 
newal in the particular subject matter which forms the major portion 
of the teacher’s class instruction. For teachers of mathematics, the 
special mathematics courses could carry credit for certificate renewal 
in those cases where the credits are not directed toward an academic 
degree. 

T w ihf Cwrft nt 

Unification of a school system’s mathematics program might be 
achieved by a mathematics consultant traveling under the auspices 
of the State department of education. Such a consultant should be 
a trained mathematician (preferably of professorial rank) rather 
than a member of the administrative staff of the State department 
of education. The specific task of the consultant would be to visit 
regularly the various schools of a system. He would give lectures 
on special topic in contemporary mathematics, advise teachers in the 
selection of text material, suggest procedures or methods of teaching, 
keep teachers informed of contemporary trends and new develop- 
ments in mathematics, etc. 

In regions where no provision can be made for teachers to attend 
special credit courses in mathematics at a college or university, the 
traveling consultant is perhaps the next best solution to the problem 
of teacher inservice education in mathematics. 


F or States where college credit courses would not be available and 
where a traveling consultant’s activities would be limited, an effective 
inservice training program could be organized on television. Written 
material for teacher study should form an intergral part of such a 
program. An examination would be given at the end of each lec- 
ture series. Credits for successful completion of a series could be 
applied toward certification renewal. 

Where television facilities are not readily available, correspondence 
courses might be offered, with units developed under the auspices 
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of the State department of education or the local college. Each 
course would consist of units to be completed by the teacher, cor- 
rected by the college staff, and returned to the teacher. An examina- 
tion would be given at the end of each course. Credit could be ap- 
plied toward one of the special college degrees in ^w r her inservice 
education or accepted by the State for teacher certification renewal. 

e 

MM-lmi Hupaillie 

Many activities in the areas of curricular revision, course content 
development, and teacher inservice education at the national level 
are receiving substantial monetary support from various sources, in- 
cluding the Federal Government, private industry, and educational 
foundations. A school system can derive maximum benefit from 
these activities by giving strong encouragement to its mat.)m inati«w 
teachers and supervisors to participate. This encouragement can telte 
several forms: Encouraging individual teachers and supervisors to 
become acquainted with these national efforts and encouraging them 
to take an active part in the activities, furnishing financial aid to the 
participating teachers to supplement any support offered by the pro- 
grams, and, most important, recognizing the teachers* efforts after- 
ward by giving them full opportunity to make use of the experiences 
in their own teaching and in working with their colleagues. Specific 
instances of ways in which maximum use can be made of the national 
programs are suggested below. 

A school system can select some of its promising young teachers, 
as well as its key teachers and mathematics supervisors, and enoourage 
them to apply for participation in the seminars and workshops con- 
ducted by such groups as the School Mathematics Study Group, the 
University of Illinois Committee on School Mathematics, the 
University of Maryland Mathematics Program. 

The school system can relieve these teachers from some portion of 
their teaching duties, or especially their extracurricular duties, to 
enable them to participate in these national efforts as members of 
writing teams or as participants in conferences and workshops. But 
for the dedicated teacher, it is most important that he be allowed to 
make use of the experiences thus obtained in his classroom work and 
in his school program generally. 

Similarly, teachers who have participated in National Science 
F oundation Institutes — summer, inservice, or academic year — should * 
be given every encouragement to build upon this background. Those 
teachers who have not had recent refresher work, or those who desire 
advanced training, should be encouraged to attend. Encouragement 
in the form of college credit and travel allowance, is often given to 
teachers to attend university inservice programs which meet late 
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afternoons or on Saturdays. The school system can gins further 
strong encouragement through adjusted duty schedules so that the 
teachers will have sufficient time for study and lesson preparation. 

Many secondary school mathematics teachers and some supervisors 
are enabled to spend a full sabbatical year in advanced mathema t ics 
study through the Academic Year Institutes of the National Science 
Foundation. About 700 are currently participating, many of them 
at a great personal sacrifice because of the cost of moving their fami- 
lies and the fact that stipends do not match their regular salaries 
or their combined family incomes. The local board of education 
can provide material assistance in the form of supplementary salary 
grants. Frequently this is possible by awarding the teacher on leave 
. the difference between his salary and that of a substitute. The board 
also can help the teacher by making provision for his continued mem- 
bership in the pension fund during his absence. Through these bene- 
fits and through a liberal policy of granting leave of absence without 
loss of status the board can assure that the teacher will want to remain 
in the local system. 

School systems should take advantage of the lecture programs 
sponsored by the National Science Foundation and conducted by the 
Mathematical Association of America and by the various State 
academies of science. These provide mathematicians who will lecture 
to students or meet with teachers to discuss mathematics and mathe- 
matics education. 

The American Association for the Advancement of Science, under 
a grant from the National Science Foundation, maintains a travel- 
ing library of mathematics books for high school use. Teachers and 
librarians should become familiar with this collection. A list of the 
books, together with similar-lists of books suitable for elementary 
school use, is available from the American Association for the Ad- 
vancement of Science. 

A local school system can organize small teacher study groups 
which will use the Commission on Mathematics’ materials or other 
similar materials in connection with their own curricular efforts. 

Teachers and supervisors should be encouraged to belong to the pro- 
fessional organizations in the field of mathematics teaching, such as 
the National Council of Teachers of Mathematics and the Mathe- 
matical Association of America. Opportunities should be made avail- 
able for them to attend meetings of the NCTM and meetings of its 
affiliated State councils, or the sectional meetings of the MAA, which 
we increasingly being devoted to topics of interest to high school 
teachers. 

“The Continental Classroom*, which has presented to a nation- 
wide TV audience early morning classes in physics and chemistry, 
has provided s imil a r clas s e s in mathematics with emphasis on teach- 
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ing the subject. Teachers should be encouraged to participate in any 
related educational programs and given appropriate recognition for 
completion of a course. 

The ultimate importance of these national efforts is, of course, in 
their eventual application at the local level. By enabling their 
teachers and supervisors to make optimum use of the available op- 
portunities under the best possible conditions and by following up 
with opportunities and freedom for the participants to make use of 
the knowledge gained, local school systems can reap maximum 
benefits. 

SaggtsM ftttara* 

Now is an opportune time to initiate forms of action which will 
take advantage of recent proposals for renovating the mathematics 
curriculum. It is possible to base inservice education programs on 
the intensive study of instruction materials which will ultimately be 
presented in the classroom. One fruitful method is comprised of 
the following steps: 

1. Select a single course for inteneive study, such as ninth-grade algebra. 

2. Select Instruction materials for this course as prepared by the University 
of Illinois Committee on School Mathematics, the Ball State Teachers 
College Program, etc. The entire mathematics staff should then study 
the materials intensively, for one reason because the materials contain 
commentaries for teachers to use in explaining and amplifying the 
students’ textbook. 

3. Devote at least one semester, and preferably 1 year, to study of the mate- 
rials selected. The study sessions should be of approximately 2 hours’ 
duration, at least once a week, and at a time convenient for all members 
of the mathematics staff. The staff should regard these sessions as an 
opportunity to understand the new materials in relation to the total 
mathematics program: Discussing the stodent textbook, topic by topic; 
solving the problems; constructing tentative tests and examinations’ 
and carefully studying the related teachers’ commentary. 

4. Have a qualified consultant work with the mathematics staff during the 
preUminary study sessions and throughout the first year of classroom 
presentation of the materials. 

Junior high school teachers may apply the same procedures to a 
study of recent materials for grades 7 and 8. Senior high school 
teachers may also discover that these materials have important con- 
notations for pupils who are now assigned to the general mathematics 
sequence. 

Another effective course of action pertains to the need for more 
advanced mathematics in high school for mathematically gifted 
pupils. For example, the advanced placement program requires that 
a course in the calculus be provided for gifted pupils in grade 12. 
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Generally speaking, there are two conditions for the effective presen- 
tation of such a course : 

L An effective sequence of courses leading to the calculus should be estab- 
lished In grades 7 through 11. 

2. The teacher should be adequately prepared for teaching such a course. 
Local universities and colleges should provide appropriately designed 
refresher courses In the calculus and related areas for those teachers 
who are to present the subject In grade 12. 

Films may be used as an aid in inservice education. They can 
bring to a group of teachers expositions of subjects carefully pre- 
pared by teachers who have special interest both in the field and in 
teaching. However, films are no substitute for college consultants. 

Many desirable and very different initial orientation programs are 
now in effect; many desirable and very different intensive inservice 
education programs are also possible. The following questions and 
answers may be helpful in appraising the relative merits of different 
types of programs for particular schools and situations. 

L Wh<tt tourcet can help the need for teacher intervice education to he 
felt more keenly T 

a. Local agencies. 

b. Outside agencies. 

2. What meant are available for initiating the intervice educationf 

a. Consultants. I 

b. Finances. j 

8. Hoio oan the following typet of organization contribute to on intervice ! 
education program f 

a. Local or district seminars with Internal leadership. 

b. Seminars with occasional or regular participation by consulting 
mathematicians. 

c. Formal university extension classes. 

d. Television or film instruction, 

e. Home study courses. j 

4. What kind of material* are mott relevant t 

a. Experimental classroom materials (e.g., 8chool Mathematics Study 
Group, etc.). 

b. Reference books such as the yearbooks of the National Council of j 
Teachers of Mathematics. 

c. Films and filmstrips. 

6. What it a reatondhle time tchedule for int entire intervice educationf 
fi. What thingt con facilitate the teachert* individual ttudyt 

a. Library materials. 

b. Teaching machines. i 

c. Study guides. 

d. Films. 1 
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BtlUtfTt OF TK REPORT 

1. learning the new mathematics is a necessary part of a teacher’s 
activities. 

2. A good inservice edncation program serves the needs of all persons 
concerned with instruction : Teachers, supervisors, administrators. 

8. A good inservice program is continuous. 

4 . Large school systems have many opportunties to provide effective 
inservice education by means of conferences, panel discussions, reports, 
workshops, library facilities, and institutes. 

6. Formal and informal study groups provide inservice education of 
high order. 

6. Independent reading and study are excellent means for achieving 
individual teacher improvements. 

7. Inservice education programs need to be evaluated carefully. 

8. Curriculum evaluations and revisions provide good inservice im- 
provement experiences. 

9. Experimentation with new materials and methods provides oppor- 
tunities for inservice growth. 

10. Demonstration lessons followed by discussions contribute to in- 
service improvements. 

11. Professional teacher organizations exist mainly to provide oppor- 
tunities for inservice educational improvements. 

12. Each State department of education should assume active leader- 
ship in inservice improvement of teachers. 

13. Each State department of education should have on its staff a 
consultant in mathematics who can provide specialized help for in- 
service education programs. 

14. New York State has taken the lead in providing television and 
kinescopic films. 
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Con tin ous learning of new mathematics by secondary school mathe- 
matics teachers is an essential part of their professional activities. 
Today, this is more important than ever before, doe to the vast changes 
which have taken place in both the content and the spirit of mathe- 
matics daring the past few decades. 

The many ways by which the mathematics teacher can stay abreast 
of the new content and methods include group study as well as indi- 
vidual efforts in learning and transferring content and method into 
classroom practice. 

The basic purposes of ioservice programs for teachers are achieved 
only if the end result is that students learn more mathematics. That 
is, the suocesB of the programs is measured by the benefits the students 
derive from improved mathematics instruction. 

It is possible to identify a number of general characteristics of a 
good inservice program that contribute to its success. It is necessary 
that all the features of any one program should revolve about a cen- 
tral purpose ; that is, to provide such new insights into mathematical 
concepts that the teachers will be able to translate the new knowledge 
into classroom practice. 

When enumerating and discussing ways in which teachers may 
keep abreast of mathematical developments pertinent to mathematics 
teaching, one must recognize that the teachers must be given financial 
support and released time. The sources of financial support are gen- 
erally centered in private and government foundations, State depart- 
ments, county systems, and local systems. The local administrators 
should recognize their obligations to provide teachers with released 
time from professionally irrelevant tasks in order to keep up in vital 
professional activities. 

TK KMT 


No single ideal or best organization pattern for teacher inservice 
education exists, of course. Some possible patterns, however, are 
suggested below: 

1. Courses or seminars offered for credit by— 
t. Collage and university instructor* in person. 

b. Collage and uni vanity instructor* via television. (Outside founda- 
tions, universities, State departments, or strong local efforts may 
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«. Noncredit courses or seminar. offered by university instructors and 
financed by— 


\ *• CltJ. county, or 8tate. 

b. National Defense Education Act. 

c ' foundations (National 8dence Foundation, Carnegie, Ford, etc.), 

d. Organisations (Association for Computing Machinery, etc ). 

3. Academic year fellowship* offered by National Science Foundation. 

d. Fellowships for aummer atudy offered by 

a. National Science Foundation. 

b. General Electric, 
a Base. 

d. Shell Foundation, 
a Others. 


6. Departmental meetings, with lectures, panel discussions, or reports 
on such subjects as— 


a. The work of tbe School Ms thematic* 8tudy Oroop or <rf the Com- 
mission on Mathematics (College Entrance Examination Board), 
k H^s ^ niveT8 * ty Maryland Mathematics Project (UMMaP— Jr. 

c. How the new mathematics la affecting standardised t**H ng 

d. Special projects. 

e. Yearbooks and other publications (National Connell of Teachers 
of Mathematics and others). 

f. "Modern" mathematics. » 

g. Gifted students of mathematics. 

h. Correlation of mathematics and science. 

L Uses of mathematics In Indus tries. 

6. One- or two-day conferences utilising 

a. Talks by outside speakers, consultants, or visiting lecturers, 

b. Discussion groups to correlate the work of elementary and second- 
ary schools. 

C- Cooperative discussions with representatives of high schools and 
colleges. 

d. Reports and discussions of curriculum experiments. 

e. Study groups led by- 

teachers who have served on curriculum committees, 
teachers who have special interests or have made special 
Investigations. 

teachers who have had recent training In institutes, 
supervisors. 

f. Reviews and discussions of new mathematics books. ' 

g. Discussion groups on pertinent problems In mathematics education. 

h. Community resources. 

L 8tudy and discussion of the development of mathematical concepts, 
j- Use of learning aids. 


7. Informal study groups working together on epecWe problems of 
mathematical instruction, such as 


a. The place of proof In Junior high school. 

b. The place of proof in algebra. 
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c. The extant of rigor is geometry. 

The piece of solid g e o me try in tbt high school curriculum. 

e. The pLece of st andar dised teste In evaluating Instruction. 

8. Workshops (1 or mors w ee ks ) devoted to such activities as 

a. Studying the new instructional materials, 
h. r-s lusting msttirniatirs 

c. Viewing demonstration teaching with followup disc nsalisi 

d. Studying particular areas pf mathematics, 
a Studying new mathematic* tests. 

t Developing materials for special groups of students (gifted, 
remedial). 

g. Investigating practices In other school systems. 

9. Work on co mmttt s a s concerned with such projects as 

a. Selecting standardised testa. 

b. Evaluating and testing in the mathematics department (prepar- 
ing tests, helping In correcting, interpreting reaults). 

c. Setting up criteria for selection of textbooks 

d. Selecting textbooks 

a Selecting learning aids, such as dims, inst ruments 

f. Curriculum study and production, 
g Science and mathematics fairs 

h. Mathematics contests and other competition*. 

L Planning programs for mathematics clubs. 

y Planning mathematics classrooms In new school*, 
k. Mathematics presentations on educational television. 

L Preparing bibliographies for use by other teachers 

*• Collecting and/or preparing career guidance material in mAtbemttic* 

n. .Planning work for special groups of students (talented. Mow, etc.). 

o. Preparing study guide* for teachers, such aa bibliographies, gloa- 
‘ B V les of vocabulary and symbolism of the new mathematic*. 

*° Piece* of m at hem atical Interest such as “digital oomputwr 
center *. ff 

11. Participation In the work of mathematical organisations (Mathe- 
matical Association of America, National Council of Teachers of 
Mathematics). 

i r 
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L The central theme of a program should be “mathematics and Its 
teaching." 

J 


2. Mathematics teachers should play key roles In structuring their inservics 
edncation program* * 

& Genuine support tip administrators is essential: it ahonld grow out of 
their interest In supporting teachers’ efforts. 


A Careful and enllghtstied & metlrtamiM raarntlal 

B. Plana for a program should take Into account the competencies i®. 

dividual differences of the teachers for whom the program Is «"»— 

A A climate esnduetvs to a free interchange of ideas and viewpoints to 


O 
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T. Enluation program* should be carefully planned and conducted R*. 
•ulta ahould be uaed In planning other programs. 

8. A variety of texla and professional books and Instructional materials 
ahould be easily accessible to teachers. 

8. Teachers 1 in pro red competence through participation In lneerrlce 
programs should be reflected In promotions, in pay, and In other forma 
of recognition, 

10. Intrinsic and extrinsic Incentive* for teachers' participation should be 
prorlded. 

11. All poelbie educational and Industrial rewound should be us^l to the 
fullest extent 


Ckcklbt for a Wort skip 

Option Jf 0 

1. I m the workshop related to the needs and problem* of 

the teacher*? _ 

% H&a there been adequate preplanning? _ 

S. Ia the workshop conducted under competent and In- 
formed leadership?, ___ _ _ __ __ 

A Are the Becesarj materlala and facilities made avail- 
aNe?__r_l 

a. Do the teachers feel they can use In their own classrooms 

the background and skills developed In the workshop?,. . 

A Do the teachers hare an opportunity to report practice* 

and outcomes to other staff members? 

7. Are administrators Invited to pnrtieipnte? 

8. Is attention given to self-evaluation by the panic! 

pants? ‘ 


Rol® *f tke Urs« School System 

The large school system offers unique opportunities for inservice 
teacher education. Its limited geographic area facilitates ready 
communication and affords homogeneous conditions. The industries « 
of a city interact with the educational system to give teachers both 
stimulation and service. The city or area colleges make formal 
courses possible and furnish an atmosphere conducive to continuous 
study. Large schools can permit greater flexibility among their fac- 
ulty, and thus allow released time for inservioe education. The large 
community population makes it easier for schools to find qualified sub- 
stitutes for this purpose. The big student bodies make it possible 
to have not only homogeneous grouping and a greater variety of 
courses but also better formal and informal research on curriculum, 
methods, and organization. Since great numbers of teachers are em- 
ployed it is feasible and efficient to appoint department heads and 
supervisors to assist with inservice education. Library facilities are 
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usually good in dries and large school systems, and. this fact enables 
teachers to study individually or in groups more effectively. 

More specific ways in which the advantages of large school systems 
may be utilized in inservice education are described in the sections 
following. 

ii 

DaMi ef a footf Itttrrit* Projt/M for a Large School $y$tt« 

Basically a good inservice training program should be functional 
and should be the product of a carefully coordinated plan of organi- 
zation and administration . In a large city system every advantage 
should be taken of factors such as size of teaching staff, supervisory 
staff, curriculum, and guidance personnel. 

A program designed especially for mathematics teachers in the 
secondary schools will take cognizance of the manpower needs, prob- 
lems of staffing, developments and trends m the new mathematics, 
and the status of mathematics teachers in the community. Special 
attention should be given to the problems of articulation between the 
secondary schools and the colleges. Hence, college admission require- 
ments and the advanced placement program also deserve consideration. 

Although there can be no one best plan to fit the needs of every 
local situation, a good inservice program may be described as one that : 

L Encompasses the needs of all persons engaged In the teaching of mathe- 
matics In the schools, Le., teachers, supervisors, and administrators. 

2, Ia organised on an all-schooL, or systemwide, basis. 

S. Ia coordinated within school levels ( elements ry, junior high sod high 
school ) and from one grade to the next, through grade 12. 

4. la developmental In that It la continuous and adjustable to the needs of 
the classroom teacher and the changes in curriculum development and 
Implementation. 

5. Recognises the Individual differences among teachers, differences that 
reflect preserrioe training, length and variety of teacher experience, 
and grasp of subject matter. 

ft. Stimulates wholesome teacher growth and understanding of various 
viewpoints and competencies. 

7. Makes provision for teachers to play some part In setting up the pro- 
gram of Lnaervlce training (by surveys, suggestions, and expression of 
preferences). 

8. la developed in an emotional climate which inspires confidence in the 
participants and indicates administrative support 

9. Takes into account the needs and abilities of ait the children; the alow 
learner, the retarded, the underachiever, the average, and the gifted. 

10. Requires the leadership of a competent and falrminded administrator. 

11- Is clooely integrated with the supervisory and guidance program of 
the school. 

fifttnifl ii --1 
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12. Develope a variety of approaches to teacher growth (workshops, sem- 
^ institutes, study groups, committee work). 

13. Is judged for Its effectiveness at regular intervals through various 
techniques of appraisal. 

14. Draws ui>on tlie resources of the community, the colleges and univer- 
sities, and the professional staff itself. 

15. Is aware of the limitations on teacher time and daily load, and makes 
reasonable adjustments for teachers participating in the program. 

16. Gives recognition and encouragement to active participants In the pro- 
gram in terms of promotional opportunities, financial remuneration, 
salary increases, and professional status. 


Practices or City and County Levels 

Inservice education programs on city and county levels are be- 
coming more numerous. Beginning below, a few of these programs 
are described in varying degrees of detail. There is no attempt to 
make this section exhaustive. . 


The 1959-60 Miami (Fla.) Program 

The Miami program was in the form of an institute supported by 
the National Science Foundation. The fiinds provided by the Foun- 
dation covered the cost of tuition and transportation for participat- 
ing teachers. 

Ihe program consisted essentially of three phases: (a) courses 
and seminars, ( b ) instructors’ visits to high schools, and (c) special 
lectures. 

T} * e courses, offered by the University of Miami, were as follows: 
“Basic Concepts of Modern Mathematics”— Symbolic Logic, Intro- 
duction to the Theory of Groups (3 credits); “Introduction to 
Modern Algebra” (4 credits) ; “Number Systems and Elementary, 
Functipns”— Elementary Theory of Groups, Rings, Integral Domains, 
Fields, and Isomorphisms ( 4 credits) . 

Ihe seminar was on curriculum (one credit). Since a part of the 
seminar was concerned with the problems of teaching mathematics 
the instructor paid visits to several high schools in the city of Miami. 

The special lectures were the following: “The Contributions of 
Geometry to Mathematics” (by R. L. Wilder), “The School of Mathe- 
matics Study Group” (by E. G. Begle), and “Finite Projection 
Planes” (by A. A. Albert). 

In addition to institute participants, all mathematics teachers in 
Dade County were invited to the lectures. 
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The Battimre City (Ml) Prograa 

The 1969 Program of Inservice Education for the Baltimore City 
Schools is an example of what can be achieved through workshops 
arranged forboth teacher and pupil participation. 

A 6- week summer workshop was held on modern mathematics. 
There were demonstration classes at both junior and senior high school 
levels. Teachers observed these classes and then met together each 
day for discussions of their observations, and for further study of 
topics from modern mathematics. The two student groups were thirty 
8th-grade and 9th-grade students and thirty 10th- and llth-grade 
students. Thirty mathematics teachers participated : 15 junior high 
school and 15 senior high school. 

•The program for junior high school students was very similar in 
nature to the University of Maryland Mathematics Project units for 
grades 7 and 8. 

The content for senior high school included elementary set theory, 
structure of algebra, inequalities, number systems, and the nature of 
proof in algebra. 

The 6- week session proved beneficial to both students and teachers. 
Some of the teachers who attended are currently conducting experi- 
mental classes and others among them are enriching their regular 
classes by introducing some of the modem methods and the new 
content when it seems appropriate. The experience provided a spring- 
board for some of the participating students to do further reading 
and projects related to some of the new content introduced during 
the summer session. Another significant sidelight is that “old guard” 
teachers have seen a new interest in their students, and hence have 
become more receptive to some of the new content and have enrolled 
in an academic-year workshop similar to the summer workshop de- 
scribed above. 

In the academic-year workshop teachers met twice monthly from 
October to May, at the various junior and senior high schools. The 
workshop was designated as “A Content and Demonstration Class 
in Modern Mathematics.” Teachers participated by giving reports 
on such topics as elementary group theory and the introduction to 
Boolean algebra. 

In Baltimore County, groups of mathematics teachers have par- 
ticipated in developing a program and in identifying content areas 
v where inservice instruction is needed. For example, one group set 
up an advanced placement program for superior and gifted students. 
The mathematics supervisor has provided inservice instruction by 
speaking to teacher-student groups on “Simple Artin Braids as a 
Noncommutative Group” and “The Beal Number System.” Several 
mathematics teachers, at their own request, met with the supervisor 
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once a week to review the calculus and to develop meaningful ap- 
proaches to teaching this subject to high school students. 

A mathematics department library for teachers and students has 
been established through the support of National Defense Education 
Act funds. Large senior high schools received a library allotment 
of $260 and small senior high schools, $100. Regular library funds 
are also being utilized for mathematics books for both teacher and 
student use. 

Individual professional development of teachers is being promoted 
by the availability of resource materials, by direct encouragement, and 
by the supervisor’s visits and conferences with individual teachers. 

Three staff- teachers were employed for 6 weeks during the summer 
of 1959 to set up a new geometry course for grade 10, fusing plane, 
solid, and elementary coordinate geometry. The committee recom- 
mended the revision of present geometry courses for all students to 
include both two-dimensional and three-dimensional concepts. Sub- 
sequent reports by Baltimore teachers indicate enthusiastic accept- 
ance of the new lOth-grade course. 

Cooperation among Baltimore County, Baltimore City, and Johns 
Hopkins University is reflected in the Esso Foundation Inservice 
Institute’s Foundations of Mathematical Science, the National Science 
Foundation’s summer institute in Secondary School Mathematics, and 
in the development of special courses on Modem Mathematics for 
the Secondary School, and Introduction to Probability and Statis- 
tical Inference. 

Um Sttttte (Wash.) Progr«n 

Seattle has attempted to resolve the inservice education problem 
through a continuous offering of inservice courses at different levels. 
The high school mathematics courses are the following : 

F or junior high school teachers , a modem approach to teaching 
arithmetic and a study of the University of Maryland Project and 
School Mathematics Study Group materials. 

F or junior and senior high school teachers , the appendices of the 
report of the Commission on Mathematics of the College Entrance 
Examination Board. 

A. television course on analytic geometry and the calchlus given by 
a teacher in half-hour lessons 4 days a week affords the regular 
teachers opportunity to watch the television demonstration for the 
first part of the lesson. The fifth day, and for the remainder of the 
other fourclass periods, the regular teacher is responsible for the 
instruction. 

The School Mathematics Study Group algebra text is being studied 
by over 100 teachers. 
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The school system reports that outstanding mathematics teachers 
from its own staff have proved to be the best instructors for the inserv- 
ice classes. 

TIm lUwtM (Mm.) fragna 

The administration of the Newton Public Schools feels a responsi- 
bility for helping teachers financially to get the continuing mathe- 
matics education necessary to keep up to date mathematically. 

During the summer of 1959, some of the elementary school teach- 
ers, with the aid of an arithmetic consultant from Tufts University, 
wrote four units to be used in the fourth, fifth, and sixth grades in 
10 of the city’s 26 elementary schools. These units were enrichment 
material and the consultant worked with the teachers who taught the 
material in 1959-60. The next step will be to get mathematics teach- 
ers in all the 26 elementary schools trained to use this material. The 
final step will be to provide for vertical development in the elementary 
mathematics curriculum. 

For junior and senior high school teachers the head of the mathe- 
matics department is teaching an inservice education course that meets 
each Wednesday afternoon from 3:20 to 5 p.m. and carries one in- 
service credit per semester. In 1959-60 the units formulated by Uni- 
versity of Illinois Committee on School Mathematics, “Mathematical 
Induction” and “Exponents and Logarithms”, were discussed the first 
semester and the geometry courses formulated by the School Mathe- 
matics Study Group, the second semester. These Wednesday after- 
noon sessions have been running since March 1957, and will continue 
using the materials developed by UICSM and SMSG. 

In 1959-60 two junior high school mathematics departments studied 
the problems of ability groupings as well as the Maryland and SMSG 
seventh- and eight-grade programs. 

The tat rwilni (GaRf.) RaifM Idnol Mstrtet Pregraa 

The San Franoiso district has sponsored several inservice training 
courses using instructors from the University of California. The 
district has also provided funds for a lecture series for mathematics 
teachers. Lectures by such men as Hermann Baravalle and George 
Polya, emphasizing mathematical content, enrich the backgrounds 
of secondary school mathematics teachers. Recognizing the values 
of employing teachers during the summer for special projects, the 
district employed six mathematics teachers during the summer of 
1959 to develop enrichment materials for superior students. 
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Tto tartM (Wit.) Prtgraa 

UoT he dl8tlI Si! Ve featU ^ e ° f th ® Racine P lan is ite long-range sequen- 
IT* Th ? ^service activities for the past 8 years havTbeen 
centered around the following : 

r : C "T:L T T d8 , In Mathematics Education," designed to stimulate In- 
terest and curiosity and a feeling of need for information. 

2. “The Modern Approach to Mathematics and Its Teaching." A edtlege 

professor gave a course on modern mathematics and its relation to the 
secondary school program. 

8. Curriculum revision (half time) ; “Pure mathematlcs"-Unlversity of 

m^tew»,TT i0n C ° Urse (half Ume) - Tbe <^"iculum revisions were 

The niiv ^ 2 prevlou8 year8 ' 8tody and ot current thinking. 
The university course was intended to enrich the teacher’s background. 

Another interesting project of the Racine schools is a workshop 
for principals. The purposes of this workshop are to 

Make the principals aware of their teachers’ problems 

Help tbe principals schedule classes according to the readiness of Individual 
stair members to meet course requirements 

Inform the principals of curriculum changes. 

The Philadelphia (Pa.) Program 

The Philadelphia inservice mathematics program is part of a con- 
tinuing overall program of inservice education for teachers of all 
subjects at all levels, and represents a definite policy of the school 
system The program is under the direction of the Associate Superin- 
tendent, Dr. Helen C. Bailey, who is in charge of curriculum. 

Direct inservice education operates through (1) a 5-week summer 
workshop conducted each year since 1941 ; and (2) school-year courses 
given after school hours in central locations throughout the city 
An indirect but very significant phase of Philadelphia’s inservice 
program is that of curriculum construction, a very carefully organized 
activity. Curriculum committees composed of teachers, department 
heads, principals, and curriculum staff members are constantly at 
work evaluating, improving, and rewriting the many courses of study, 
h or example, m mathematics the curricular work (from kindergarten 
through grade 12) is coordinated and articulated through a Mathe- 
matics Curriculum Policy Committee. Each school level also has 
its curriculum policy committee in mathematics, members of which 
terve on the overall policy committee. In addition, there are many 

% ° ne for each ^ject. Substitute service 

« pnmdwl for teachers where required, and extra remuneration is 
given for Saturday Mid suimnor work. 

The faet jhat curriculum committees are representative in member- 
ship, that flexibility of instruction, experimentation and pilot runs 
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are planned procedures, and that teacher reactions are continously 
sought results in curriculum construction’s being an integral part 
of the inservice program for the improvement of instruction. 

Some significant features of the Philadelphia program are the 
following: 

1. Inservice credits are given for completing inseirlce courses of 14 hours 
each. These credits may or may not be combined with college credits to 
a total of 30 in order to receive the master’s degree equivalent of $400 on 
the salary schedule. 

2. Courses are taught primarily by specially qualified teachers of the Phila- 
delphia school system. Remuneration is at the rate of $5.50 per hour. 
In addition, college mathematics professors have been used occasionally! 
Consultants, experts in their respective fields, have been secured to ad- 
vise the curriculum committees. 

3. Suggestions for courses and for course content are solicited from a num- 
ber of key persons, including members of curricular and professional 
committees, principals, school officials,* former course leaders, specialists 
in the subject ; and from the teaching force at large. 

4. Wide publicity is given to the program through the school district's 
monthly house organ “School News and Views," and through other 
media. Superintendents, principals, and department heads encourage 
their teachers to participate. 

5. Mathematics teachers are encouraged to apply for (and many have 
attended) the summer sessions arranged by the National Science Foun- 
dation and similar agencies.' 

6. Guidance and concrete help for the inservice work and for curricular 
experimentation is secured through the School Mathematics Study Group. 

7. Costs of the program are met almost entirely through the school budget, 
although some additional funds are available through a local foundation. 

8. Teachers may avail themselves of the facilities of an outstanding profes- 
sional library in the school administration building. 

9. Fully equipped and well-manned departments for audiovisual aids and 
for television and radio are used in the teacher-improvement program. 

10. The school staff includes competent supervisors and teacher aids, al- 
though no one person has responsibility for supervision of secondary 
mathematics. 

Twelve mathematics courses given recently under the Philadelphia 
program are the following : jT 

1. Mathematics for grades 7 and 8 ( 8MSG ) . 

' 2. First Course in Algebra (SMSG-grade 9). 

8. Geometry (SMSG-grade 10). 

4. Intermediate Mathematics (SMSG-grade 10). 

0. Cahpulua and Analytic Geometry. 

& Elementary Functions and Matrices. 

7. Finite Mathematics. ,, 

8. Modern Mathematics. 

9. Uni vac Programing. 
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10. Modern Views of Mathematics (theory of sets, mathematical logic, 
groups, etc.). 

11. Computer Concepts. 

12. Ex panding Horlsons In Secondary and College Mathematics. 

The Roll of Stats Dtpartmats of Efccatioa 

The role of State education departments in inservice programs 
has been mostly regulatory. The history and degree of State control 
of subject matter varies widely, and the part played by the depart- 
ments in the mathematics programs has been very different among the 
States. In undertaking such a program any State must necessarily 
begin with its own situation. This discussion assumes that the pro- 
gram can make use of statewide or regional meetings, pamphlets and 
bibliographies, consultation services, updated curriculum, and instruc- 
tional aids. It is not assumed, however, that a State department will 
be the only agency offering inservice improvement by these means. 
City school systems or other school organizations within the State may 
likewise utilize the same means and there can well be coordination 
and cooperation between the administrative units. 

RsgkMtl aarf StstiwMe Ms ettags . 

*■ 

A number of ways are open to a State department of education to 
organize meetings of mathematics teachers for considering problems 
related to changes in course content and teaching methods. First, it 
can take direct action to provide chairmen, speakers, consultants, pan- 
elists, and discussion leaders; and issue invitations to teachers. Sec- 
ond, it can work through the State teachers association to share the 
responsibilities. Third, it can likewise cooperate withrState, regional, 
or local organizations of mathematics teachers. Fourth, it can co- 
operate with national organizations of mathematics teachers to set 
up conferences, provide lecturers, and give professional leadership. 

Total funds for the meetings can come from the State or from 
local governmental or organizational funds; or the funds can come 
part from one source and part from another. 

Agenda for the meetings are easily arranged. A look at the titles 
of papers, talks, and discussions of any national meeting of mathe- 
matics teachers, or at the titles of articles in any journal of the pro- 
fession— or a look at recent yearbooks of the National Council of 
Teachers of Mathematics, or at reports issued by the Commission on 
Mathematics of the College Entrance Examination Board — will 
suggest relevant subjects. In general, the agenda will relate to 
changes in content of mathematics courses and to methods of teach- 
ing the new material. 
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Pamphlets tad Bibliographies 

One service for which a State department of education h aft the 
responsibility is to publish a curriculum which sets a good pattern 
for selection and organization of subject matter. Such a publication 
is in itself a strong influence in inservice improvement of teachers, but 
it exerts a much stronger influence through training those teachers 
who are called on to help prepare the curriculum. The d^-ngflionB in 
committee constitute a valuable phase of reeducation of participants 
and through them of many other teachers in the State. 

A State department should prQvide up-to-date information. Bib- 
liographies, news items, National Defense Education Act materials, 
and other such items are valuable helps in inservice improvement of 
teachers. 


Practices oa the State Level 

The results of a questionnaire sent to State departments of education 
revealed that many do not have on their staffs supervisory personnel 
specially trained in mathematics, although others have added such 
supervisory persons within the past year. 

Several States have developed, or are developing, programs of in- 
service education for mathematics teachers. For many decades New 
York State has had a staff of specialists in mathematics on the State 
leyel. This staff has been active in continuous curriculum revision, 
experimentation, publications, inservice training, and allied activities. 
For this reason New York’s program will be described in considerable 
detail 

New York State 

New York State for more than half a century has recognized the 
need for specialized personnel in mathematics on the State department 
of education staff. The State has also provided funds in the budget 
to be used specifically for teachers’ inseryice education. For example, 
on recommendation of the regents, the 1958 legislature appropriated 
$480,000. ' 

For the secondary school mathematics and science teachers, funds 
from the 1958 appropriation were to be used to enhance their subjeot- 
matter backgrounds in order that they might (1) teach mathematics 
more competently in their respective courses, and (2) serve as resource 
teachers for their colleagues so that the latter also might improve 
their mathematics teaching. Two types of programs were covered 
by the funds, summer institutes and part-time courses during the 
school year; and both. *ere to be given by appropriate institutions of 
higher education. 

ttHM-n 
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For the 1959 fiscal year the New York State Legislature appro pri- j 

ated $370,000 for refresher programs in mathematics and science for 
secondary school teachers of these subjects. An appropriation has 
been requested for 1960. 

The funds appropriated were used to provide capable teachers with 
scholarships at summer institutes and academic-year courses. The 
summer scholarships, made available to both public and independent 
school teachers, comprised the following amounts : 

Tuition and fees in full. 

A $25 weekly allowance to resident participants toward room and board. 

A $5 weekly allowance to commuting participants. 

Eligibility requirements for both summer and academic-year pro- 
grams were the following : 

Applicants must state intent to continue teaching secondary school 
mathematics in New York State schools beyond the 1958-59 
academic year. 

Applicants must be accepted as graduate students by a New York 
State college or university offering approved programs 

Applicants must be recommended by their boards of education 
(superintendent or supervising principal) . 

Applicants must hold a baccalaureate degree. 

Applicants must be properly certified. 

A trial evaluation seems to indicate that the New York State pro- 
grams generally have helped to bring the participants up to date 
and to improve their teaching. As to content material, it was geared 
to the level of tin- teachers’ understanding, it was stressed, and it was 
new. As to followup reading in mathematical literature, the teachers 
have been stimulated to more than previously. 

The New 'Y ork State Education Department puts out many pub- 
lications of high quality. To find out what is available in mathe- 
matics write to the department, Albany 1. 

MnwmU 

The Minnesota inservice education program for both elementary 
and secondary teachers consists, in the main, of workshops estab- 
lished in local school systems or on a regional basis. The number of 
teachers (120+) in Minnesota who are participating in the School 
Math?; atics Study Group through the Minnesota National Labora- 
tory, an agency of the State department of education, has focused 
considerable activities on inservice education. The summer Labora- 
tory institutes plus the National Science Foundation institutes have 
also fltikd a great influence. The educational television station in 
Minneapolis has also provided help in inservice education. 
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N«w Mulct 

The New Mexico program consists of a series of 1-day (Saturday 
8 a.m. to 3 p.m.) workshops to which out-of-State consultants are 
invited. Teachers must pay their own expenses to attend these 
conferences. 

The State department of education also makes available, on a loan 
basis, experimental materials such as those prepared by the School 
Mathematics Study Group at Yale, by the University of Maryland 
for grades 7 and 8, and by the University of Illinois Committee on 
School Mathematics. 


To stimulate interest and to help prepare periodicals in the teaching 
of mathematics and science, the Rhode Island State Legislature in 
1959 established the Rhode Island Mathematics and Science Scholar- 
ship Commission and appropriated $30,000 annually for scholarships 
to be awarded by the Commission. Grants up to $500 annually may 
be made to eligible applicants. These grants are limited by law to : 

Juniors and seniors in college who are preparing to teach mathematics 
and/or science. 

College graduates who are Interested in preparing to teach mathematics 
and/or science. 

I ea i-rs in service who want to improve their teaching competence in 
mathematics and/or science. 

Grants are mads for study during either the regular school year or 
the summer. 

In addition to this program, jpther State scholarship grants for 
teachers in service are administered by the State department of educa- 
tion, but are not necessarily limited to study in mathematics and 
science. The annual appropriation for these grants in recent years 
has been approximately $45,000. They are available for study at 
the two State-controlled and three privately controlled institutions 
of higher education within the State. 


PiMtytviili ^ 

Under title III of the National DefeiSe Education Act, Pennsyl- 
vania is carrying on inservice teacher education in the following 
manner. 

W-th th approval of a State coordinator, population centers under 
the leadership of a local regional chairman may profit by an inservice 
education program for mathematics teachers. The regional chairman 
will first identify a group of at least 40 mathematics teachers desiring 
a program. Local colleges, universities, and industries are then sur- 
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veyed for competent instructors. The content, as well as the length 
of the program, is determined by the interested teachers under the 
direction of the regional chairman. He then completes an applica- 
tion form and submits.it to the State coordinator. 

The coordinator studies the application with the assistance of a 
committee. If the application is not immediately appro vuble, sug- 
gestions are made for strengthening or improving it. 

A significant feature of the programs is the fact that the entire cost 
of instructors’ salaries is paid by evenly matched State and Federal 
funds. Local districts must provide a suitable meeting place for the 
class sessions. 

Most programs range in length from ten to twenty-two 2-hour ses- 
sions. All of them center upon the explanation and development of 
modern mathematical concepts and experimental programs. Pennsyl- 
vania has available for use in its mathematics in service programs one 
set of the New York State films titled, “Mathematics for Teachers,” 
and has ordered a second set However, an instructor need not use 
these films for his inservice program. In this case the instructor sub- 
mits to the department for approval an outline of the material he plans 
to present 

No college credit can be earned by teachers through participation in 
these inservice programs. It is expected that teachers will attend 
regularly and respond actively to the assignments made by the 
instructor. 

At the close of a program the regional chairman is responsible for 
giving to the State coordinator a statement of attendance at the ses- 
sions, an evaluation of the program’s merit on. success, and an indica- 
tion of any possible weaknesses. 


Cootiibrtioas by the National Council of Tiicbers of Mathematics 

One of the cooperating groups in the present conference is the 
h ational Council of Teachers of Mathematics, a professional organiza- 
tion with a membership of more than 37,000 elementary and secondary 
teachers and institutiona Each member of the NCTM receives either 
or both of the professional journals. The Mathematics Teacher or the 
Arithmetic T eacher. The former is devoted primarily to problems, 
practices, and professional articles on the teaching of secondary school 
mathematics, and thq latter serves a similar function for elementary 
school mathematics. 

Annually, the NCTM sponsors three or four professional meetings 
which attract mathematics teachers from all over the United States 
and many parts of Canada. Although it is difficult to measure the 
total impact of meetings on the reeducation of teachers, professional 
meetings such as those conducted by the NCTM do provide inspiration 
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for teachers, spur many of them to additional independent study, 
and create a desire for additional education on college campuses. 

Another valuable service of the NCTM is a series of publications. 
Their yearbooks, especially in recent years, have been directed to- 
ward the reeducation of the mathematics teacher. For example, the 
2, H 24th, and 25th yearbooks are entitled, respectively, Insight* into 
Modem Mathematics, The Growth of Mathematical Ideas ( Grades 
h-l£) and Instruction in Arithmetic. These publications are suit- 
able for both independent and group study. 

Supplementing the series of yearbooks, the NCTM publishes a 
number of pamphlets which may be classified as follows : 

1. Guide to the National Defense Education Act. Advice on the on and 
procurement of teaching aide and testa, designs for the mathematics 
elMfaroom, nud tbG role of tbe m&tJfcusnuiticii su perv Lsor. 

2. Curriculum and pro-am. Reports of curriculum committees, new de- 
velopments in secondary school mathematics, the education of the gifted 
student in mathematics, and the education of the alow learner. 

, *• “How to Series. n How to use effectively, for mathematics teaching, the 

bulletin board, field trips, films and filmstrips, and the library; bow to 
develops teaching guide, 

4. Enrichment and miscellaneous. Various topics to enrich high school 
mathematics teaching: Recreational mathematics, paper folding, the num- 
ber concept, and f-eometry. One pamphlet on organising and conducting 
a bijrb school mathematics club. 

The interest of local and State groups in helping tjfeir mathematics 
teachers improve themselves through inservice activities is indi- 
cated by a rapid growth in the program of the affiliated groups of 
the National Council of Teachers of Mathematics. The number of 
affiliated groups has grown to 75, an increase of about 15 during the 
last 6 years. A number of new groups are preparing to affiliate with 
the NCTM. Local and State group® have served their members 
through three main types of activities: Conferences and workshops, 
newsletters, and consultant services. 

Every affiliated group conducts at least one conference p>er year. 
In a number of States, such as Illinois, a series of meetings is held in 
different geographicaLareas in order to serve better the needs of teach- 
ers throughout the entire State. The programs for many of these 
meetings present discussions of current and pressing problems by 
prominent mathematics educators. An outstanding example of a 
vital State conference is the Asilomar Conference sponsored each year 
by the California Mathematics Council This meeting is a full-scale 
convention, with < ommerdal and educational exhibits. Other confer- 
ences are of the workshop type, like those held in New England and 
Michigan. Several affiliated groups have cooperated with colleges in 
the sponsoring conferences and institutes, as in New Jersey and 
Florida. 
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Excellent articles on problems in mathematics teaching have ap- 
peared in the newsletters and journals published by the affiliated 
groups. Among the affiliated groups which produce newsletters 
or journals are these : 

Association of Mathematics Teachers In New England. 

Association of Mathematics Teachers in New Jersey. 

Association of Mathematics Teachers of New York State. 

California Mathematics Council. 

Florida Council of Teachers of Mathematics. 

Hillsborough County Mathematics Council, Florida. - * 

Indiana Council of Teachers of Mathematics. 

Kansas Association of Teachers of Mathematics. 

Nebraska Section of the National Council of Teachers of Mathematics. 

Ohio Council of Teachers of Mathematics. 

Pennsylvania Council of Teachers of Mathematics. 

Texas Council of Teachers of Mathematics. 

Of special interest is the Workshop Consultant Service inaugu* 
rated in 1969 by the Ohio Council of Teachers of Mathematics which 
administers the service and subsidises its administrative costs. The 
plan is one having two consultants for a 1-day workshop, each con- 
sultant to present in detail a different facet of the work of present 
curriculum study projects. The service is available to local school 
systems for a small fee. A major objective of the workshops is to 
activate teachers to engage in independent study. The OCTM hopes 
that the consultant service can be expanded in future years into other 
areas of service. This pattern of operation of the OCTM might be 
adopted for use in other States. 


SaiDBarj of Grotp Work-Session Detentions 
(. otni rattis* 


I N THE PAST, many good secondary mathematics programs, cur- 
riculum guides, courses of study, etc., have gathered dust on the 
shelves and caused very little, if any, change in the mathematical 
content offered to secondary pupils. They have also had very little - 
effect on the teaching of mathematics at the secondary school level. 

Today it is different: it seems as though we are playing this game 
“for keeps” now. The groups that are developing new mathematics 
programs are, at the same time, striving to see that the people that use 
their material in its early stages of development have adequate train- 
ing in the content and effective methods of presenting this 
mathematics. 

The University of Illinois Committee on School Mathematics has 
been training teachers in the content and methods of teaching theiy 
program since the beginning in 1952. It was not until August 1?59 
that the the first course was made available to the public through the 
University of Illinois Press. The second, third, and fourth courses 
will become available in August 1960, 1961, and 1962, respectively. 
But the committee still strongly advises some study and training in 
content and method before using the material. The School Mathe- 
matics Study Group kept a rather tight control on the use of their 
materials grades 7—12 and set up centers, for helping selected teachers 
with the content and methods of teaching this 'material during the 
year 1959-60. SMSG also very strongly advises teachers- to study 
carefully the content of these courses before attempting to teach it 
to students. 

The University of Maryland Mathematics Project and The Ball 
State Group have also recognized that they must accept some of the 
responsibility for mathematical reeducation of the teachers using their 
programs. 

The Commission on Mathematics of the College Entrance Examina- 
tion Board, in its report, recognized full well that any implementation 
of its program would require the reeducation of many of the mathe- 
matics teachers now in the classrooms. 

It has become clear that some type of inservice education for mathe- 
matics teachers is an absolute necessity in all schools if we are to have 
a mathematics program, that will meet the “Challenge of the Sixties.” 
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It is just as obvious that all secondary schools do not need, and in fact 
cannot possibly use the same type of inservice education program. 

The present Conference has had five work groups. On reporting 
a summary of their deliberations, I must admit immediately that 
I have selected many of them because they fit my own ideas as to 
what an inservice education program for mathematics teachers should 
be. Many of the topics and ideas I am presenting here were discussed 
in more than one group. 

Mathematics teachers are human beings with feelings, and the 
majority want to do a good job in teaching mathematics and are 
willing to put forth considerable effort to get themselves prepared to 
teach mathematics that will meet the “Challenges of the Sixties.” 
We have made teachers feel inadequate by too much loose talk about 
the introduction of “modem mathematics”, “sets”, etc., in the sec- 
ondary school curriculum. 

A much better approach would be to say to the teacher, “Le» up- 
grade the mathematics program: Here are some new materials that 
seem better fitted to meet the needs of pupils in the sixties. Here 
are some of the ways that experienced teachers have found helpful 
in getting themselves prepared to teach an improved 
program.” With this approach no teacher should feel threatened or 
develop an inferiority complex. 

The first suggestion of an inservice mathematics education program 
for any school may be made by the principal, the mathematics super- 
visor, or the teachers themselves. Ho matter who suggests it first, it 
will be a happy event if it comes out of one or more mathematics teach- 
ers’ meetings where the recommendations of the Commission on Mathe- 
matics, the School Mathematics Study Group Program, the Univer- 
sity of Illinois Committee on School Mathematics Program, a nd o ther 
mathematics programs have been discussed. For an inservice educa- 
tion program to be a success the teachers must feel the need for it, 
or at least realize the need for it as the program unfolds. In one 
sense, this orientation process is inservice education, but in the next 
step the emphasis will be on the intensive study .of specific courses, 
their content, and the best known teaching techniques. 

The primary purpose of the inservice program is to enable teachers 
to conduct better mathematics courses and produce a more mathemati- 
cally enlightened student body. That is, the real value of the inservioe 
program is measured by what happens to the students, although I 

1 teachers. In 

is now neces- 
sary. This can happen through individual or group study. 


wouia no* want to discount for one winmartf. its effect 
general, they are happy and thair enthusia sm < nn« Kig 
Continuous learning by the te ach 
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One of the work groups listed these as characteristic of a good 
inservice program : 

L The Inservice course must be taught in such a way that the teacher 
can translate it Into classroom practice. 

2. There must be financial support and released time for the teacher. 

8. The financial support may come from private, governmental, State, 
county, or local funds. 

A group listed the following types of activities as inservice educa- 
tion programs: 

!• Courses or seminars offered for credit by the university or college profes- 
sor, either oncampus or offcampus. 

2. Courses taught by the schools themselves using their own staff, super- 
visors, teachers, etc. 

3. Noncredit courses given by university professors. 

4. National Science Foundation academic year Institutes. 

5. Fellowship for summer study offered by National Science Foundation, 
Esso Foundation, Shell Foundation, etc. 

6. Departmental mmHnp 

7. One- and two-day conferences. 

8. Informal study groups bo work on specific topics such as (a) the place 
of proof in algebra, (b) level of rigor In geometry, (o) how much and 
what type of solid geometry should be taught, etc. 

9. Workshops (1 or more weeks) where teachers study new m ater ials 
and films, teach demonstration classes, and discuss procedures, etc. 

10, Trip* to computing centers. 

11. Participation In National. Connell of Teachers of Mathematics and 
Mathematics Association of America activities. . 

The following guiding principles were listed by one group: 

1. Hie central theme is “Mathematics and Its Teaching.** 

2. The mathematics teachers should play a vital part in structuring the 
program. 

8. The program must have the genuine support off $e administration. 

4. The program requires careful and enlightened planning of activities. 

5. Competencies off the individual teachers must be consi dere d . 

6. There should be a climate conducive to free Interchange of ideas. 

T. Evaluation off the program should be provided. 

8. Books and materials should be mads ac ces sible to teachers. 

9. 'Teachers’ improved competence should he recognised In promotion 
and pay raises. 

10. Incentives for participating In the program must be provided. 

Operation Bootstrap is composed of activities and programs which 
local school systems may inaugurate and which clo not require coop- 
eration of any State or National organizations. ' 

Here is a fruitful course of action suggested for a senior high' school : 

Select a tingle level of Infraction for intend ve study, such as otb-grads 
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2. Select materials of Instruction for this level as prepared by School 
Mathematics Study Group, University of Illinois Committee on School 
Mathematics, Ball 8tate, etc. These materials should be studied by the 
entire mathematics staff. 


3. Devote at least one semester and preferably 1 year to the study of the 
materials selected. The study sessions should be of aDprpxlmately 2 


hours’ duration, at least once a week, and at a 
members of the mathematics staff. Each teach 
sessions as an opportunity to understand the m 
to the total mathematics program. This requi 

sion of the student textbook, solution of probl _ Bluucul iext . 

book, tentative construction of tests and examinations, as well as a 

careful study of the related teachers’ commentary. 


convenient for all 
should regard these 
materials in relation 
topic-by-topic discus- 
in the student text- 


* Have a qualified consultant work with the mathematics staff durin* 
tte preliminary study sessions and throughout the first year of-presenta- 
tlon in the classroom. 

On the assumption that the local community , its hoard of educa- 
tion, the school administrators, and the teachers of mathematics 
themselves feel and understand the need for inservice education, cer- 
tain steps can profitably he taken. (May I say parenthetically that 
this is a tremendous assumption and I think it took about 2 years of 
quietly planting “idea germs” in the minds of the teachers and ad- 
ministrators before we in Newton were ready to move on an inservice 
program.) 


Step 1 .— Employ a coordinator to spark teacher interest, etc. As a 
minimum his mathematical preparation should include mastery of 
the mathematical concepts basic to implementing the programs of 
such nationally known groups as the Commission on Mathematics of 
the College Entrance Examination Board, School Mathematics Study 
Group, University of Illinois Committee on School Mathematics, and 
University of Maryland Mathematics Program. 

Step Have a subject matter specialist conduct seminars dealing 
with content related to a specific secondary school course. This will 

tend to prevent teachers from acquiring only a little information 
about a lot of things. 

Step •*— Give teachers released time to observe a master teacher 
actually demonstrating with students how to teach the experimental 

C0 “” e ^ mo8t effective way to answer the often-asked 

question “Isn’t this material too difficult for an eighth-grade class?” 

is to take such a class, teach the, material, and let the questioner ob- 
serve the results. 


I dare say . that if this type of inservice education' program for 
grad 9 were followed by a similar one for grades 10, 11, and 12, 
u . re would be a decided upgrading of our product^-a mathemati- 
cally well-trained senior ready to enter college. If such a program 
were started in grade 7 for the mathematically talented, we would 
have many students able to take a full year of college calculus in 
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their high school senior year. This naturally calls for an inservice 
course in the calculus for the teacher. 

One group spelled out beautifully the responsibilities and oppor- 
tunities of the superintendent, the supervisor, the principal, and the 
teacher. Here are a few details : 

The superintendent: 

1. Makes recommendations to tlie board of education regarding the devel- 
opment of a good mathematics program. 

2. Provides financial support for special services necessary to Implement 
the program, such as consultant services, attendance At conventions, etc. ' 

8. Makes provisions for a good lnservice program for mathematics teacb- 
\ er * b y allowing released time, supplying needed materials, etc. 

The supervisor: 

1. Informs the superintendent as to. the existing mathematics program 
and current national trends. 

2. Helps interpret the programs in mathematics to the public. (This must 
never be neglected.) 

8. Keeps the mathematics teacher Informed as to current literature, prac- 
tices, and experimentation. 

The principal: 

L Stimulates the professional growth of his teachers by encouraging them 
participate in professional organisations, conventions, institutes, etc. 

2. Helps Interpret the programs In mathematics to the public. 

The teacher: 

1- Actively participates in lnservice activities. 

2. Affiliates with professional groups and activities concerned with the 
teaching of mathematics. 

8. Shares experiences attained through experimentation, institute attend- 
ftnce, and Individual study. 

One group would add the following practices : 

L Have a master teacher conduct an experimental course. Lessons may 
be used as demonstrations for other teachers on released Hmf > 

2. Lengthen the teacher’s contract “year,” of course with the proper pay 
increase. The additional time could be used for curriculum or inserv- 
ice training. 

8. Send (with local funds) selected teachers to participate in seminars 
and workshops conducted by such groups as School Mathematics Study 
Orooft University of Illinois Committee on School Mathematics, Uni- 
versity of Maryland Mathematics Program, etc. These teachers could 
later he used as group leaders in local study programs. 

The principal responsibility for providing an inservice program 
rests with the local school system. 

One of the worlpng groups offered the following pointers: 

L Local support is basic to a program’s success. An effective method 
is to interest local industries to help the school by supplying expert as- 
sistance, flnadal aid, or even both. 
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2. Sabbatical leaves with foil pay or half-pay (so that a teacher may attend 
an academic yew Institute without financial loan) Is a practice that 
aboold be more widespread. 

8. An adequate professional mathematics library for the nse of students 
and teachers Is a necessity, today. Good book lists are readily 
available. 

4. A visit by a teacher to another school where experimental projects In 
mathematics are being taught is an excellent way to excite his 
imagination. 

8. 8tate departments of education can (1) hold regional and statewide 
meetings on the content of the new mathematics, (2) provide consultant 
services to the schools, and (8) provide leadership in curriculum 
development 

It is clear from the work of the five groups that nearly all schools 
can have a creditable inservice training program if the teachers and 
administration see the need for one. » 

To keep inservice education programs operating year in and year 
out, as in Philadelphia and other places, there must be strong leader- 
ship by the administration and some members of the teaching staff. 

The theme for the Department of Classroom Teachers of the Na- 
tional Education Association for this year is “Time to Teach.” I 
feel that after this working conference, th$ conscientious mathe- 
matics teachers could very well adopt the theme “Time To Teach and 
Time To Study.” 


/ 


PskI Discassioas 

Cliirati fir III Mscmins: 

- BE. MILTON BECKMAN 
ML CLAKOiCE 8. UBIIST 

Pml Unto*: 

H.V.LMQUL 
ML IDBT STB 
MLURYVMEBOI 

The method for conducting the panel discussions was for members 
of the conference to ask questions to be answered by members of the 
panel. Selected questions and answers follow below: 

Q- Should certification requirement* for teacher* be rained? What would 
be the effect on the tupply of teacher* f 

A. This conference is attempting to answer lost those questions. We shaiy' 
hare to pat into active teaching those who cannot fully meet certiflcatlpii 
requirements and those who can. Then we shall have to raise standards 
by means of inserrlce programs such as those being considered by this 
Conference. This can be done by (s) raising the teachers' qualifications 
step-by-step until they meet certification standards, and (ft) 
salary increases dependent on increased qualifications This recom- 
mendation applies to teachers now in service and to those yet to be 
employed. 

Q. Where are training personnel to be found to do the work of guiding 
teacher * through the step* of improvement? 

A- The resources are mainly in the colleges. A way must be found for In- 
creasing the number of persons who can teach college m etheme fl c s and 
can also help in the program of training high school teachers. Probably 
many of these persons will have to come from the present members 
of high school faculties. 

A. To meet the teacher-shortage problem, both at the high school level and 
at the college level, teachers will have to handle larger numbers of stu- 
dents in aQ classes, perhaps two or three' tifnes as many as at present 

A. There are two sources of personnel to meet the increased demands: (1) 
Betired military persons who can be trained as teachers; (2) mothers 
of families whose children are grown and who have enough background 
and educational experience to be upgraded through the school’s Inserrlce 
education facilities. 

A. Put gifted students through a brief training course and then have them 
take over a class under supervision. This suggestion would apply In the 
colleges. Gould It aleo apply In high schools? 

Q. How eem *tudentt, parent*, and teaoher* be made to realise that there 
it a very real emergency? 

01 



92 


IN8ERVICE EDUCATION 


A. To this question there seems to be no satisfactory answer. However 

realisation of the existence of an emergency may be more widespread 
than apparent 1 

Q. What use con be made of teaching machine sf 

A. Two psychologists are at present studying the School Mathematics Stndy 
Group materials and will select units that can be programed for use 
with the teaching machines. 8nch machines seem to be working satis- 
factorily In certain colleges and high schools. They should help teachers 
as well as students. 

Q What effortt ore being made to get more per tom to take up teaching at 
& career? 


Q. 

A. 


A. This is an Important question but Its answer is not the concern of the 
preeen conference. This conference was called to consider the one prob- 
lem of inaerrice education. 

Q. How can television and tape recording t help tolve the problem of in- 
•ervioe improvement t 

A ' h4 ,^ g mMter teachers P"*Pare and teach model lessons on 

T\ there wiU be a gain In subject-matter mastery, and Improved teach- 
ing methods. Such programs can be recorded and made available for 
repeated use. Teachers as well as students will profit. 

Have books lott their place as effective aids to imervice improvement t 

No. A good book Is still, and will remain, one of the most effective 
aldB to Improvement 

Q. Does it always follow that fewer persons go into teaching when oer - 
ti float ion requirements are increased t 

A. No For example, Kansas increased their certification requirements, 
and found that the number of available teachers actually Increased. 

Q. Is teacher education being done more poorly today than formerly f 

A. No. Of those who are now being reeducated, an ever Increasing number 

are being taken by industry, so the programs must have been satis- 
factory. 

Q. What would be the effect of offering good teachers substantial monetary 
mQucetnente f 

A. It would depend on the number of such prises to be offered. If there 
were only a few, the general effect would be Insignificant 

A. If we educate teachers more fully than at present and give no adequate 
compensation In salary, W e shall find that we are educating them right 
out of their Jobs, because industry will take them. 

Q. Are special imervice education programs the only answer to the problem 
of teacher improvement t 

A. No. The problem might be solved better by giving each teacher $75 a 
month to attend regular oncampus graduate classes. 

Q. Is the problem of imervice education necessarily one that must be solved 
at the national level t 

A. No. It should be solved at the local level Local systems should not 
wait for a national solution but should organize their own programs. 

. * *** of t the 8010410,1 °f the Improvement problem, teachers' salaries 
should he raised sufficiently to compete with those offered by industry. 
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Q. Are the institutes reaching the persons who ore most in need of improve- 
ment t 

A, The Institutes often educate teachers who are least In need of such 
attention. One means of rectify ihg this situation Is to hare local teachers 
Instructed by those who hare had the benefits of Institute attendance. 
The instructors should be paid for this extra workload. 

Q. R’Aat provisions need to be mode for educating teachers to teach the slow 

learners f 

A. There should be experimentation with the University of Illinois Com- 
mittee on School Mathematics materials in an attempt to make adjust- 
ments to the needs and interests of slow learners. The School Mathe- 
matics Study Group also is considering' the problem seriously. One 
aspect is that of finding more interesting material for the alow learners. 


I d plications of the Conference 


O BVIOUSLY a conference on inservice education of secondary 
school mathematics teachers has wide implications. Although it 
is of chief concern to these teachers and their supervisors, it is im- 
portant also to mathematics teachers at other educational levels and 
to secondary school teachers of other subjects. It has implications 
for mathematics education at the preservice level as well as at the 
inservice level. 

The concluding session of this conference provided an opportunity 
for a panel of specialists representing related interest areas to express 
their reactions to various aspects of the conference. The interest 
areas and the specialists were the following : 


THE ARTS 

COLLEGE 

MATHEMATICS 

THE SCIENCES 


SCHOOL 

ADMINISTRATION 

v 

TEACHER 

EDUCATION 


Dr. Chester L. Neudllug, 

Specialist for the Humanities, 

U.8. Office of Education. 

Dr. Leon Cohen, 

Head of Mathematics Department, 

University of Maryland. * 

Dr. Robert H. Carleton, 

Executive Secretary, 

National Science Teachers Association, 

National Education Association. 

Mr. Carl L. Fromuth, 

Superintendent of Philadelphia District No. 1 
Schools. 

Dr. Robert Poppendleck (Chairman of the panel). 
Specialist for Teacher Education, 

U.8. Office of Education. 


The discussion was informal and provided for reactions, both to the 
conference in general, and to specific ideas developing during the con- 
ference. It provided for points of commendation, supplemental sug- 
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gcetions, caution about difficulties, and suggestions on implementation. 
The key questions used were the following : 

L Wblcfa proposal* for advancing the local district reeducation of high 
school mathematics teachers seem to you to be most promising ? 

2. Which proposals hare the moat provocative long-range rallies? 

a What stumbling blocks do you see that districts and inserdc* reeducation 
sponsors should be cautioned about? 

4. What elementary -school, and what college-level, articulation factors should 
be considered? ^ 

a What are the Implications for revision of preservlce education for mathe- 
matics teachers? 

a What are the Implications for the Inserrlce reeducation of college mathe- 
matics teachers? For teachers In other disciplines? For tescher educa- 
tion generally? 

Discussion centered on, four major concerns: (1) the communication 
of conference materials and development of better mutual understand* 
ing between specialists in mathematics and thoee in other areas, (2) the 
comprehensive nature of inaervice responsibilities and activities, (3) 
the importance of effective articulation between levels as well as dis- 
- ciplinea, and (4) clarification of objectives. 

f i — Iiittts mi Mstssi — — nrflu 


In providing both summary and detailed reports on the conference, 
teachers in disciplines other than mathematics mdst be taken into ac- 
count. New concepts in mathematics are the concern of all people 
and, hence, of all teachers. The approach must be a human one for 
som > may be sensitive about the recent emphasis and opportunity for 
mathematics. The central role of mathematics must be set forth. Its 
development and advance must be paralleled by refinements in other 
disciplines as well. Mutual efforts among the disciplines are required 
both in moving forward the frontiers of knowledge and in reeducat- 
ing teachers in all pertinent areas. 

The importance of cooperative activity in achieving mutual under- 
standing must not be underestimated. Mathematics, in a sense, is a 
universal language— among disciplines as well as among peoples. 
Nevertheless, competence in comprehending and employing it falls far 
short of its importance. Teachers generally must have a part in plan- 
ning to study th new concepts fk mathematics, if real progress is to be 
made. This in turn will support the activities of other disciplines as 
they look to their horizons. Participation rather than specialization 

is the key to advancing the frontiers of knowledge as required by these 
times. / 
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Inaerrioe programs generally are developed comprehensively rather 
than for separate features. Many classroom activities 'focusing on 
pupil experiences cut across disciplinary lines. .Field and extension 
services are being capitalized. Awards programs for teachers are ap- 
I tea ring. The public is being increasingly involved, and public in- 
terest is high. Increasing attention needs to be given to cooperative 
i user vice programs developed by faculties through interdisciplinary 
cooperation and making the greatest use of total institutional 
resources. 

Indeed, it may well be that wide participation in comprehensive 
planning of inservice education and professional development is the 
very means of insuring the specific attention of all faculty members 
to the urgency and the opportunity. 

K 


Of primary importance is articulation between individual high 
schools and die colleges and universities that accept their graduates. 
This involves face-to-face contacts and the development of mutual 
understanding. Professional rapport is to be established only 
through deliberate and careful cooperative effort. By extension, 
then, more effective articulation needs to be developed relating the 
basic work in elementary school to that in both high school and 
college. 

Elementary mathematics, has been neglected. The problem at this 
level now exceeds that in the secondary schools. If effective progress 
is to be made in the secondary schools and colleges, attention must 
be given tq. the general problem of mathematics in the elementary 
school, to the mathematics preparation of general teachers, to the 
preparation of upper-grade specialists, and to alow learners in arith- 
metic. Although articulation generally has both horizontal and ver- 
tical relationships, in mathematics it is crucial. 


Attention u to articulation brings into focus more specific attention 
to the objectives. Are computational skills, only, to be sought in the 
schools, or must rich meanings be established f The implication for 
more precise and far-reaching goal definition is clear. Richer mean- 
ings lead to sharper dolls, better research, and more effective appli- 
cations. As frontiers of knowledge move forward and as patterns 
of living become increasingly complex, it is on sound and basic 
meanings that we must rely rather than on simple and ever-changing 
techniques. 
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Reeducation, then, and continuing professional development are 
essential. Growth must vary with individuals and with circum- 
stance. Responsibility for inservice reeducation is, and must remain, 
local Education is a profession, and continuing growth is a critical 
professional element. As educators at their various levels and in 
their several disciplines discharge their specialized responsibilities 
through inservice reeducation, this must be maintained.' It is highly 
important that each professional educator assume the full stature of 
professional educator. This is more than a truism: it is a principle. 
From demonstrated professional action, effective reeducation 
flourishes. 

As mathematics teachers, supervisors, and professors act to bring 
up to date and keep up to date the mathematical competencies of 
high school teachers, the example may well carry over to other dis- 
ciplines. The techniques of institutional programs, workshops, small- 
district cooperation, university contract, leadership Stimulation, and 
personal programs of continuing professional study — these may all 
be well imitated. Of obvious carryover is the inservice professional 
development of mathematics staff members in the colleges and uni- 
versities. Their effective and continuing updating is prerequisite to 
effective programs in inservice and preservice mathematics programs 
for their students. Science teachers, “of course, are immediately in- 
volved in the mathematics programs and should carry the impact 
over to reeducation programs in science content. Less obvious, per- 
haps, but of growing interest and concern are the implications for 
the humanities. Modem languages seem to be leading the way in 
reeducation here, but such is the interdependent nature of our culture 
that no discipline can lag without damage to all. All disciplines may 
profit by exa m i ning the implications to themselves of the reeducation 
emphasis in mathematics. Possibly the most crucial is teacher edu- 
cation, itself. Not only in professional education, but in all educa- 
tion, the updating and continuing improvement of the teacher and 
the professor in the understandings and competencies of his pro- 
fession of teaching is paramount. As balance in today’s way of life 
turns on brainpower, so the optimum achievement of that brainpower 
turns on the teaching competencies of the faculties of the Nation’s 
schools and colleges. In the effective directing of learning, there is 
no substitute for quality; there is no substitute for growth. 
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A— E S^pteiestanr Lists— 
Address by toy W. Syer 


F: hrticipMts is the 

P nafiniai i di 

mereoce 


6: Meabers of tbe Menace 

vmKBg uOrafueC 


Helpful Books, Cvrieoh, ml Prognas 
Seported bj Strte Departunts of Umtioo 


Books 

Hajar Eapkatte; Castaat ' ^ 

Elementary School Level 

Hoobin, L. T. Wonderful World of Mathematic*. New York: Doqbleday 
(Garden City), 1955. 

Mrrn, J. 8. Putt With Mathematic *. Cleveland : World Publishing Co., 1962. 

Secondary School Level 

Anuta, iKTnre. The New Mathematic*. New York: Day, 196a 

Amw, D. J. and C. A. Beskmaw. Modem Mathematic*: Topic* and Problem* 
York : McGraw-Hill, 1966. 

Allshdcoje*, C. B. and C. O. Oaklet. Principle* of Mathematic*. New 
York: MoGeaw-Hill, 1956. 

OomassiOK ov Mathematics, CKEB. Introductory Probability and Btati*- 
tical Inference. College Entrance Examination Board. New York, 1969. 

Kemeket, J. G., J. L. Skill and G. L. Thom: ok. Introduction to Finite 
Mathematic*. Englewood Cliffs, N.J. : Prentice-Hall, 1967. 

Newicak, J. R-, eg. The World of Mathematic*. New York : Simon and Shus- 
ter, 196a 

Stables, E. R. Introduction to Mathematical Thought. Beading, Unm : Addi- 
son-Weatey, 1968. 


Mafar Eaphasis: Methad 

Elementary School Level 

Bpitzb, H. P. Practical Olottroom Procedure* for Enriching Arithmetic. St 
tools. Mo. : Webster, 196a 


Secondary School Level 

Nooe. 
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Various curricula and programs named by State departments of 
education as helpful appear in the list below, which indicates also the 
number of times each item was named : 

Number of timet 


Item named 

School Mathematics Study Group 10 

Commission erf CEBB 5 

University of Illinois Committee on School Mathematics 6 

University of Maryland Mathematics Project S 

Ball 8tate Teachers College materials 2 

Boston College Materials 1 

New York Television Project 1 

Other Materials 1 


MtesOsMMt 

M iscella ne ous helpful aids named by State departments are listed 
below with the number of times each was named : 

Number of timet 

Item named 


Films 8 

Publications of the National Council of Teachers of Mathematics 

28d Yearbook of NCTM I 4 

24th Yearbook of NCTM - « 

The Mathematiee Teacher 2 

The Arithmetic Teacher 1 

The Mathematiee Student Journal 1 

Conant’s Report on the American High School *' 1 


i 






Appendix B 

Helpful Books Reported by School Systems 


Malar ra pt n l t; Cosiest 


Elementary School Level 

Buckingham, B. R. Elementary Arithmetic. Boston : Ginn, 1963, 

Larsen, H. D. Aritkmetie for College*. New York: Macmillan, 1068. 

Mu eij je, P. Arithmetic: It* Structure and Concept*. Englewood Cliffs, N.J. : 
Prentice Hall, I960. 

Swain, R. L. Undertaking Arithmetic New York : Rinehart, 1967. 

Secondary School Level 

Adlcb, Ibvino. The New Mathematic*. New York : Day, 1968. 

Aikkn, D. J. and 0. A. Besemann. Modem Mathematic*: Topic* and Problem*. 
New York: McGraw-Hill, 1950. 

Allendoeetee, c. B. and O. O. Oaklet. Principle* of Mathematic*. New York : 
McGraw-Hill, 1966. 

Andies, R. Y. Selection* Prom Modem Abttract Algebra. New York : Holt, 1968. 
Bell, E. T. Men of Mathematic*. New York: 8imon and 8cbnster, 1987. 

BiEKHorr, G. and 8. MacLane. Survey of Modem Algebra. New York : Mac- 
millan, 1968. 

Bbeuke, J. Introduction to the Theory of Set*. Englewood Cliffs, N. J. : Prentice- 
Hall, 1968. 

Bexeet, J. O. and R. V. Andeee. Fundamental* of College Mathematic*. New 
York : Holt, 1954. 

Ooueant, R. and H. Bobbins. What It Mathematic* f Falrlawn, N J. : Oxford, 
2941* 

Dantkio, T. Number: The Language of Science . New York : Ma cmillan, 1964. 

Eves, H. and C. Y. Newsom. Introduction to the Foundation* and Fundamental 
Concept* of Mathematic*. New York : Rinehart, 1967. 

Fehe,H.P. Secondary Mathematic*. Boston : Heath, 1961. 

Fishes, R. 0. and A. D. Zjmmm o . Integrated Algebra and Trigonometry. Engle- 
wood Cliffs, N.J. : Prentice-Hall, 1968. 

Febuni* J. E. A Modem Introduction to Mathematic*. Englewood Cliffs, NJT. : 
Prentice-Hall, I960. 

Kamenet, J. G., J. L. Snell and G. L. Thompson. Introduction to Finite 
Mathematic*. Englewood Cliffs, NJ. : Prentice-Hall, 1967. 

Kun* M. Mathematic* in We*tem Culture. Falrlawn, N.J.: Oxford, 1968. 
^ AUA > M. H. Structure of Arithmetic and Algebra. New York : Wiley, 1968. 
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Mat, K. O. Elements of Modern Mathematics. Reading, Maas. : Addison- 
Wesley, 1969. 

Meskrve, b. E. Fundamental Concepts of Algebra. Reading, Mass. : Addison- 
Wesley, 1968. 

Fundamental Concepts of Geometry. Reading, Mass. : Addison-Wesley, 

1966. 

Newham, J. R., ed. The World of Mathematics. New York : Simon and 
Schuster, 1956. 

Polta, Q. How To Solve It. New York : Donhleday, 1957. 

Mathematics and Plausible Reasoning. Princeton, NX : Princeton Uni- 
versity Press, 1964. 

Riohabdsom, M. Fundamentals of Mathematics. New York : Macmillan, 1968. 
Stein, EL I. Fundamentals of Mathematics. Boston: Allyn and Bacon, 1962. 
Vance, EL P. Unified Algebra and Trigonometry. Reading: Addison-Wesley, 

1965. 

Taekski, A. Introduction to Logic and the Methodology of Deductive Science. 
Palrlawn, N.J. : Oxford, 1946. 

Woodward, Edith J. and Roderick 0. MoIannon. Elementary Concepts of Sets. 
New York : Holt, 1969. 


Msjsr Eapbtsit; MstM 

Elementary School Level 

Banks, J„ H. Learning and Teaching Arithmetic. Boston : Allyn and Bacon, 
1969. 

Brueckneb, L. J. and F. E. Obossnickix. Hoto To Make Arithmetic Meaningful. 
Philadelphia : Winston, 1947. 

Clark, J. R. and L. K. Bam. Guiding Arithmetic Learnings. New York : World 
Book Co., 1964. 

Gattegno, c. Child's Conception of Number. Rou Hedge : British Book Service, 

1963. 

Morton, R. L. Teaching Children Arithmetic: P ri mar y, Intermediate, Upper 
Grades. Morristown, NX : Silver, 1968. 

Secondary School Level 

National Council or Teachers or Mathematics. Mathematics for Academ- 
ically Talented Students. Washington : NBA. 


Miscellaneous helpful aids named by school systems are listed below 
with the number of times each was named : 

Number of times 

Item named 

Yearbooks of NOTM y __ 15 

The 16th 1 

The 18th 1 

The 28d 12 

The 24th IT 




102 


INSBRVICE EDUCATION 


I 


OTHER PUBLICATIONS 

The Mathematic t Teacher 

The Arithmetic Teacher 

American Mathematical Monthly. 

8cripta Mathematica. 

Mathematics M a pa tine 

The Mathematics Student Journal. 

Scientific American 

School Boience and Mathematics 



14 

7 

1 

1 

1 

2 

1 

1 


* 
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Appendix C 

Helpful! Sources of Cwrioriar and Teaching Materials 
Reported by School Systeas 

Various sources of curricula and teaching materials reported by 
school systems, together with the number of times each was named, 
are listed below : ~ 

Number of time* 

Item named 

School Mathematics Study Group 65 

Commission of CEEB 51 

University of Illinois Committee on School Mathematics 40 

University of Maryland Mathematics Project 82 

Madison Project, Syracuse University 7 

Boston College materials 6 

Other materials „ 5 

Advanced placement bulletins 8 

Ball State Teachers College materials „ 2 

California geometry 1 
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tbtlieutjcal Topics Stifled hy School Systems 

Mathematical topics studied by school systems and the number of 
times each was named are shown below : 


Arithmtte 


Number 
of timet 


Item nomed 

Number systems 9 

Number bases 2 

Systems of numeration 2 

History of numbers 1 


Number 
of timet 


nomed 

Place value j 

Primes and factors \ 

Principles of arithmetic i 


Algebra 


Inequalities 5 

Real number system 2 

Advanced algebra l 

Complex number system l 

Order relations l 

Proof In algebra l 


Field theory 3 

Matrix algebra 8 

Group theory 2 

Number theory 2 

Modulo number systems _ j 


•asaatry 

Plane and solid geometry 8 Nonmetric geometry. 

Non- Euclidean geometry 4 

•fear Tapis* 

8 
5 
2 
2 
2 
1 
1 
1 
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Elementary functions 1 

Trigonometry j 

Sets - j j 

Logic 9 

Variables, functions and rela- 
tions q 

Finite mathematical systemg. 2 


Probability and statistics 

Coordinate geometry 

Calculus 

Digital computers 

Limits 

Applied mathematics 

Calculus and analytic geometry. _ 
Circular functions 


ERIC 


/ 
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Mathematical Topics Considered Most Helpful by 
School Systeis 

Mathematical topics considered most helpful by school systems 
and the number of times each topic was named are shown below : 

Arittaatto 


Number 
of timet 


Item named 

Number systems 8 

Number bases 2 


Number 
of timet 


Item named 

Structures of arithmetic 2 


Algebra 


Inequalities 

Structures of algebra 

Groups and fields 


8 Matrix algebra 

2 Number fields. 

1 Number theory 


•asastrr 


Integration of plane and solid 1 Syllogisms In geometry. 

New definitions In geometry 1 


1 

1 

1 


1 


Other Tapias 


Probability and statistics 4 

Computers 1 

Coordinate geometry 1 

Seta 10 


Logic 

Functions — 

Inductive and deductive systems. 1 
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Appendix F 

PtrUciparts ia tte Coafereace 


Myrl Ahrendt 
Executive Secretary 
National Council of 
Teachers of Mathematics 
1201 16th 8t NW. 

Washington 6, DC. 

Frank Allen 

Head of the Mathematics Department 
Lyons Township High School 
la Orange, I1L 

Paul M. Allen * 

Associate Secretary for Research 
American Association of College* for 
Teacher Education 
1201 16th St NW. 

Washington 6, D.O. 

Milton Beckman 
Specialist for Mathematics 
Division of Aid to State and Local 
School Systems 
U.8. Office of Education 
Washington 25, D.C. 

Neville L. Bennington 
Institutes Section 
Division of Scientific Personnel — - 
Education 

National Science Foundation 
Washington 25, D.O. 

The Reverend Stanley Bexnaaka, 8.J. 
Chairman, Department of 
Mathematics 
Boston College 
Chestnut Hill 07, 

Lee E. Boyer 

Coordinator of Inaervice Programs 
State Department of 
Public Instruction 
Harrisburg, Pa. 
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Kenneth E. Brown 
Specialist for Mathematics 
Division of State and Local School 
Systems 

U.B, Office of Education 
Washington 25, D.C. 

Robert H. Carleton 
Executive Secretary 
National Science Teachers 
Association 
1201 16th 8t NW. 

Washington 6, D.C. 

Leon Cohn 

Head of the Mathematics Department 
, University of Maryland 
College Park, Md. 

James A. Cooley 

Chairman of the Mathematics Depart- 
ment 

University of Tennessee 
Knoxville, Term. 

Edwin 0. Douglas 
The Taft School 
Watertown, Conn. 

W. L Duren, Jr. 

Dean of the College of Arts and 
Sciences 

University of Virginia 
Charlottesville, Va. 

W. Eugene Ferguson 

Head of the Mathematics Department 

Newton High School 

Newton ville, Maas. * 

Temple Franklin 
Mathematics Supervisor 
Arlington County Public Schools 
1426 North Quincy 8L 
Arlington 7, Va. 
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Carl L. Promoth 
Superintendent of Philadelphia 
District No. 1 Schools 
Board of Education 
Philadelphia, Pa. 

Renee J. Pulton 
Director, Inservice Training 
New York City Schools 
110 Livingston St 
Brooklyn 1, N.Y. 

Ethel 11. Grubbs 
Supervising Director 
Department of Mathematics 
District of Columbia Public Scboola 
Waahlngton 5, D.C. 

Prank Hawthorne 

Supervisor of Mathematics Education 
State Department of Education 
Albany 1, N.Y. 

Mary R. Ho vet 

Supervisor of Secondary Education 
Board of Education 
EllicoU City, Md. 

Joseph W. Kennedy 
Mathematics Supervisor 
Title III 

1612 Matlock Rd. 

Bloomington, Ind. 

John J. Klnsella 

Chairman, Department of Mathe- 
matics Education 
New York University 
Washington 8q. 

New York 8, N.Y. 

J 

Trumari 8. Kline 
Supervisor of Secondary Education 
Prince Georges County Scboola 
Upper Marlboro, Md. 

Emma M. Lewis 

Assistant Director, Department of 
Mathematics 

District of Columbia Public Schools 
Washington 5, D.C. 

Clarence B. Lindquist 
Chief for Natural Sciences and 
Mathematics 

Division of Higher Education 
U.S. Office of Education 
Waahlngton 25, D.C. 


Daniel Lloyd 

Chairman, Mathematics Department 
District of Columbia Teachers College 
Waahlngton 9, D.C. 

Bruce EL Meserve 
Professor of Mathematics 
Montclair State Collage 
Upper Montclair, N J. 

Chester L. Neodllng 
Specialist In Humanities 
Division of Higher Education 
U.S. Office of Education 
Waahlngton 25, DC. 

Eugene D. Nichols 
Professor and Lecturer 
Education and Mathematics 
Florida State University 
Tallahassee, Pis. 

C. Bussell Phelps 

Program Director of Academic Year 
Institutes 

National Science Foundation 
Waahlngton 25, D.C. 

Stephen Polladk 
Chairman, Extension Division 
Trenton State Collage 
Trenton 5, N.J. 

Robert Poppendieck 
Specialist In Teacher Education 
Division of Higher Education 
U.S. Office of Education 
Washington 25, D.C. 

Charles Proctor 
Mathematics Supervisor 
Montgomery County Board of 
Education 
Rockville, Md. 

William P. Robinson, Jr. 

Deputy Commissioner 

State Department of Education 

Providence 8, R.I. 

Isabelle Rocker 
Assistant Supervisor 
Secondary Education, Mathematics 
. 8tate Board of Education 
Richmond 16, Va. , 
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Veryl Schult 
Supervising Director 
Mathematics Curriculum 
Phillips School^ 

27th and N StaTNW. 

Washington 7, D O. 

Eugene P. Smith 

Chairman, Department of Secondary 
Mathematic* 

Wilmington Public bcfioou 
511 Ww* Eighth 8L 
Wilmington, Del. 

Daniel W. Snider 
Specialist for Mathematics 
Division of State and Loral School 
8yst«ma 

U S. Office of Education 
Washington 20, D C. 

Ella Marth Snader 
Professor, Department of Mathematics 
District of Colombia Teacher* College 
Washington 0, D C. 

Panl Rnearitne aW 

Principal, Western HI*. ft School 
Washington 7, D.C. 

Henry W. Syer 
The Kent School 
Kent, Conn. 

Ellsworth Tompkins 
Executive Secretary 
National Association of Secondary 
School Principals 
1201 16th 8L NW. 

Washington 6, D.C. 


Mary K. Tulock 

Consultant In Mathematics Education 
State Department of Education 
Hartford 16, Conn. 

Henry Van Engen 
Professor of Education 
Univer^ty of Wisconsin 
Madison 6, Wla. 

John WagDer 

Assistant to the Director 

School Mathematics Study Group 

Tale Station 

New Haven, Conn. 

Richard Walt* 

Executive Assistant 
Higher Education 
State Education Department 
Albany, N.Y. 

Marie 8. Wilcox 
Head, Mathematic* Department 
Thomas Carr How* High School 
Indianapolis, Ind. 

Annie John Williams 
Supervisor of Mathematics 
State Department of Public 
Instruction 
Raleigh, N.C. 

James H. Zant 
Professor of Mathematic* 

Oklahoma State University of Agri- 
culture and Applied Science 
8tlllwater, Okla. 
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Members of the Conference Phoning Committee 

The following participants in the conference served as members of 
the planning committee: My rl Ahrendt, Milton Beckman, Kenneth E. 
Brown, Clarence B. Idndquist, Robert Poppendieck, and Daniel W. 
Snaderfc, 


